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CityFlocks […], eine Art touristischer 
Empfehlungsdienst: Einheimische versehen ihre Stadt 
mit Annotationen über Clubs, Restaurants und 
Freizeitaktivitäten, und Besucher der Stadt können 
diese Informationen abrufen und sogar die Verfasser 
kontaktieren. Schon bei diesem Beispiel zeigt sich das 
doppelte Gesicht der neuen Technik… 
Christoph Drösser, DIE ZEIT, Nr. 39 
(Germany National Newspaper) 
 
My overall impression is very good. I think this paper 
makes a valid and strong contribution and should be 
accepted… 
Anonymous reviewer of the ACM SIGCHI Designing 
Interactive Systems Conference, Cape Town, 2008 
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Abstract 
This thesis presents social requirements and design considerations from a study evaluating 
interactive approaches to social navigation and user-generated information sharing in urban 
environments using mobile devices. It investigates innovative ways to leverage mobile 
information and communication technology in order to provide a social navigation platform for 
residents and visitors in and for public urban places. 
Through a design case study this work presents CityFlocks, a mobile information system that 
offers an easy way for information-seeking new residents or visitors to access tacit knowledge 
from local people about their new community. It is intended to enable visitors and new residents 
in a city to tap into the knowledge and experiences of local residents in order to gather 
information about their new environment. Its design specifically aims to lower existing barriers 
of access and facilitate social navigation in urban places. In various user tests it evaluates two 
general user interaction alternatives – direct and indirect social navigation – and analyses which 
interaction method works better for people using a mobile device to socially navigate urban 
environments. The outcomes are relevant for the user interaction design of future mobile 
information systems that leverage the social navigation approach. 
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1 Introduction 
Information is a significant factor in our everyday lives. Having access to the right information 
sources has not only become crucial for the success of commercial businesses, but also for the 
social pursuits of individuals. People often need certain types of information to solve problems 
that occur in their day-to-day lives. The process of finding the right information source (for 
example, a book, journal, or website) and then identifying the relevant components requires 
time, money, and effort. An alternative method is to gather information by directly asking other 
people for advice. If we have a question concerning a specific field in which a friend or 
colleague is an expert, it might be more efficient to consult them rather than trying to figure out 
a solution independently [1, 2]. Experts deal with issues in their field every day, so it is likely 
that they would easily identify with our problem and offer precise recommendations. This 
exchange of knowledge can be facilitated on the basis of a material (money) or immaterial 
(status) gain, altruistic reasons or anticipated social reciprocity, if indeed they expect us to 
reciprocate the help. Ill people, for example, might rather go to a medical practitioner than try to 
help themselves. Tourists visiting an unfamiliar city might choose to ask residents for directions 
rather than looking them up on a map. However, the most effective method for acquiring 
particular information depends on the seeker’s situation and the context; sometimes, when 
people have a general need, but do not exactly know what they need to know in order to solve a 
problem, asking a human expert seems to be the optimal strategy. He or she can then easily help 
them to pinpoint the exact problem and, if necessary, reformulate their initial question before 
coming up with a solution that they would not have previously considered. On the other hand, 
people might sometimes prefer to look things up in a book, the internet, or another medium of 
their choice in order to gain greater insight into a topic or stay anonymous. 
This study is positioned at the intersection of people, place, and information technology. 
Motivated by the fact that asking other people for advice or ‘doing what other people do’ is a 
seemingly popular way of navigating new environments, this work concentrates on 
opportunities provided by mobile information and communication technology (ICT) to lower 
existing access barriers to facilitate social forms of navigating in urban public places. The focus 
of this thesis is on urban residents, visitors, and tourists of a city. Urban residents usually have a 
couple of personal hotspots in the city (for example, the place where they work, their sports 
club, or favorite restaurant), with which they are likely to have had some valuable experiences. 
This specific knowledge about particular urban places or local services might be extremely 
valuable for visitors, tourists, or other residents who are new to the city. The goal of this study is 
to explore how mobile technologies in particular can assist residents in sharing their valuable 
experiences with visitors and help them access the existing pool of local knowledge about 
places in the city. 
1.1 Aims and Background 
Our physical world holds certain characteristics that enable us to interpret what other people 
have done, how they behaved, and where they have travelled. Sometimes, we can see traces on 
physical objects that provide hints about people’s actions in the past. Footprints on the ground 
left by previous walkers can show us the right way through a forest or, in a library, for example, 
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dog-eared books with well thumbed pages might be worthwhile reading as they indicate the 
popularity of the text. The phenomenon of people making decisions about their actions based on 
what other people have done in the past or what other people have recommended doing, forms 
part of our everyday social navigation [3]. 
In contrast to physical objects, digital information has no such ‘visible’ interaction history per 
se. We do not see how many people have listened to an MP3 file or read a webpage. In a digital 
environment people do not leave interaction traces, leaving us, according to Erickson and 
Kellogg [4], ‘socially blind’. However, the high value placed on social navigation in the 
physical world has motivated people to start thinking about it as a general design approach for 
digital information systems as well. Previous studies have covered design approaches for social 
navigation in electronic environments in various domains, such as online grocery shopping [5] 
or web browsing [6-8]. These studies suggested some key principles, which should generally be 
considered when designing social navigation for digital systems [9]. However, it is still unclear 
what types of social affordances and design principles are most significant for each case or 
domain [10]. 
The rising trend of embedded mobile broadband internet access and GPS navigation means that 
mobile phone users are able to employ ‘geo-tagging’, a technique to combine latitude and 
longitude coordinates with all kinds of location-specific multimedia content and information 
[11]. Such a digital augmentation of physical spaces, combined with user-generated information 
opens up opportunities to design and develop more sophisticated, interactive approaches for 
social navigation in the physical world, for example by developing corresponding services on 
mobile devices. 
This study explores the appropriateness of principles that guide the design of a mobile phone 
application to support social navigation in physical environments. Targeting the specific domain 
of public inner-city places, CityFlocks was developed – a mobile system enabling urban 
residents to leave digital annotations with specific ratings and comments on any place or 
physical object in the city. Thus, CityFlocks turns residents into in-situ amateur journalists for 
the benefit of visitors or other residents who have questions or need navigational aid related to 
those places in the city. Based on the outcome of previous studies, CityFlocks employs two 
different user interaction modi – one following a direct and the other an indirect social 
navigation approach [12, 13]. Direct social navigation could entail asking individuals for 
advice. For example, stopping someone on the street and asking for directions. Following the 
path of previous people is known as indirect social navigation – for example, going to a 
particular restaurant because it is crowded and thus seems to be popular. Previous studies 
primarily use historical data of previous visitors to recommend urban places [14-16]. Similarly, 
CityFlocks users can request a list of user-generated comments and access a calculated average 
rating about the respective place that is stored in the system (indirect social navigation). 
However, CityFlocks additionally provides users with the option to find and set up a voice link 
or send a text message to a local resident who can offer advice (direct social navigation). 
Applying the folksonomy concept [17], CityFlocks automatically proposes a list of residents 
who are experts regarding the specific question of a visitor and willing to help via phone call or 
SMS. In a user study, these different design approaches were evaluated to gauge participants’ 
success in tapping the social knowledge of local residents in order to identify particular places 
in a new urban environment. The outcomes provide valuable insights to inform the process of 
designing future community-driven, mobile social navigation systems. 
1.2 Research Questions 
Looking at social navigation as a special kind of knowledge sharing process, certain factors 
seem to influence the success of this process, such as time, space, contextual cues, or 
convenience barriers [18]. Often, we do not have access to or awareness of the people who have 
the knowledge and willingness to help us out. Or, if we do, they can be busy or uncontactable 
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when we need them. Another obstacle is that we often do not feel comfortable asking others and 
subsequently embarrass ourselves by revealing a lack of knowledge. ICT can help overcome 
such barriers and improve efficiency by bridging time and space barriers, as well as enabling 
knowledge sharing between strangers. Examples include intranets and Wikis for knowledge 
transfer in companies or large internet platforms, such as Wikipedia [19] or Yahoo Answers 
[20], which enable millions of people to contribute and exchange knowledge, experiences, and 
recommendations. However, with ICT not only come efficiency effects, but also second-level 
effects, or so-called social effects [21]. If we want to bridge certain social navigation barriers 
with ICT such as mobile services, we also have to consider the social effects that accompany the 
technological change. With the introduction of the telephone, for example, we are able to 
communicate with physically remote people, though the ‘social presence’ between the 
communication partners is far less than in a face-to-face conversation [22, p.71]. This is due to 
the lack of social cues from facial expressions, which are not transmitted in a voice-only 
medium. 
As a consequence of such social effects, different media and communication channels have 
different qualities regarding the richness of the communication, thus vary in the quality of the 
knowledge sharing procedure between the information provider and seeker. The issue of how to 
design ICT for successful knowledge sharing has been elaborated for many different domains 
and communication channels, for example for intranets in organizations [21], multimedia 
learning environments [23], or online food shopping [5]. However, only limited research has 
been conducted on how to design effective knowledge transfer tools for mobile information 
systems in non-professional, i.e. social or leisure scenarios. This study addresses this gap by 
evaluating different design and communication channels for social navigation on a mobile 
information service. The key research questions are: 
• Do people using a mobile social navigation system perform better in finding particular 
places than using conventional urban information sources created by professional 
entities, such as a city magazine or web page? 
• Which concept, direct or indirect social navigation, works better as an interaction 
approach between the information provider and information seeker and under which 
conditions? 
• How can direct and indirect social navigation features be designed in the context of a 
mobile application towards an effective and accepted knowledge sharing platform? 
 
   
Figure 1: Case Study - The Kelvin Grove Urban Village, a master planned community site 
2km from the Central Business District in Brisbane, Australia [24] 
The case study selected to examine these research questions is the Kelvin Grove Urban Village 
(KGUV) [25], a master-planned urban renewal site in Brisbane, Australia. The KGUV is an 
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AUD 400 million urban renewal project, initiated by Queensland State Government’s 
Department of Housing and Queensland University of Technology (QUT) to create a mixed-use 
urban development on 16.57 hectares of land (Figure 1). 
Comprising of around 1,000 residential units, it is designed to become a new part of Brisbane 
offering diverse living solutions, facilities, and local services in a safe, convenient, and 
attractive neighborhood (Appendix A). 
1.3 Significance 
Mobile devices have become part of our everyday lives. In 2005, 1.8 billion people, or 28% of 
the global population, owned a cell phone [26] and in some countries, such as Sweden, Italy, or 
Hong Kong the market penetration had already exceeded 100%. Moreover, the diffusion of 
mobile devices is still increasing and mobile networks and services are becoming an integral 
information and communication channel. The history of mobile communication networks and 
devices shows that technical innovation has not only boosted the number of new mobile phone 
subscribers, but also continuously been changing the way people use mobile phones to 
communicate or gather information. Such as how architecture and urban design define the way 
people live and interact in a city, the design of information and communication technology 
(ICT) shapes how people retrieve information and communicate with each other. 
Especially in the case of mobile phones, new technologies constantly emerge and converge. For 
example, processing power, memory capacity, multimedia capabilities, or network connectivity 
are constantly being improved and manufacturers keep embedding new components such as 
photo cameras or Global Positioning System (GPS) receivers. With the increasing penetration of 
such internet- and multimedia-enabled mobile devices, there is a seamless transition from 
virtual to physical and from mediated to unmediated spaces, which continuously create new use 
scenarios and applications affecting the style of our social interactions. 
Jaokar and Fish claim that future mobile information services will function in a “two way flow 
where people carrying devices become reporters rather than mere consumers” [11, p.47]. 
Mobile users will be creating content for other mobile users, such as today’s web users do so for 
other web users [27]. Similar to how people write reviews for books and products on Amazon 
[28] or annotate web links on Delicious [29], they can use their GPS-enabled phones to geo-tag 
virtual, self-created annotations (e.g. text, video, text, sound recordings, etc.) at specific places 
(that is, latitude/longitude coordinates) in the physical world. Though, as mobile services can be 
used from anywhere, they act as a mediated layer to the real world providing information right 
at the point of inspiration. The history of ICT [30, 31] illustrates that it is very hard to predict 
the social trends that evolve from the introduction of technological innovation. The increasing 
penetration by next generation mobile applications referred to as Mobile Web 2.0 [11], or 
location-based services that provide social information to anybody, anywhere, at any point of 
time, makes user research on their social impact an important issue. How will it be accepted by 
the people and why? Will it change or improve the way people search for information and 
communicate with each other? Why or why not? What other effects will it have? And what 
effect do the emerging social trends have in turn on technological progress? 
This study conducts user research to inform the design and development of mobile applications 
that leverage user-generated and geo-coded content. Only by identifying communication and 
interaction patterns of how and in which contexts people make use of this technology, can we 
set up design and user interaction principles that facilitate a seamless integration in our everyday 
lives. 
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1.4 Innovation 
Previous studies have explored design implications of social navigation in web-based 
information spaces [13]. This study seeks to transfer some of these findings to mobile platforms 
and test their applicability. The research sets out to uncover opportunities for using mobile 
devices for social navigation in physical places and evaluate different design alternatives to 
overcome critical issues. The anticipated outcomes will contribute to the knowledge base of two 
major fields. On the one hand, the user study will show which factors and communication 
characteristics are important for people when socially navigating a city and how this experience 
is different from following information from professional information sources such as a city 
guidebook or magazine. On the other hand, it contributes to the question how mobile media and 
technology can be leveraged to bridge current information flow barriers (such as time, space and 
convenience) between information providers and seekers. This will yield valuable design 
principles for future information services that are targeted at social navigation in inner-city 
environments.  
Furthermore, this work offers valuable innovation for social sustainability. In pre-industrial 
times our social relationships were mostly bounded by the group of people in our direct 
surroundings. For example, our family at home, our neighbors, or colleagues at work. As these 
local groups formed the only means for socializing, the interpersonal connections between those 
people were usually very strong. In small villages for example, all neighbors would know each 
other in person and be aware of a great deal about their work, skills, talents, knowledge, or 
relationships to other people. In such a well-known and trusted local community it was very 
easy to find help for something one needed in particular. With technical innovations in 
communication and transportation (such as phones, faxes, emails, railways, airplanes) our social 
networks widened spatially as they were not limited to our neighborhood anymore. According 
to Wellman [32], this triggered a structural change of how we socialize. In contrast to the few 
strong local interpersonal connections in our spatially limited neighborhood (“Little Boxes”), 
we have moved to the age of “Glocalization” and finally “Networked Individualism” where 
people perpetually foster relationships to remote groups or individuals, but lose sight of, and 
social closeness to, their immediate neighbors. Private contact is still very strong among people 
living in the same household. However, the prevalence of door-to-door and place-to-place 
relationships between members of local households is increasingly weakened by person-to-
person and role-to-role relationships mediated by internet and mobile phone communication. As 
Wellman puts it, such privatization is “replacing public gregariousness so that people pass each 
other unsmiling on streets, highways, and hallways” which might also be the reason for “the 
lack of informal help given to strangers in public spaces” [32, p.18]. The mobile system 
developed in the course of this study intends to strengthen social ties and networks between 
neighbors, which paradoxically are increasingly neglected in our well-connected modern 
information age. Shifting the initial idea of ICT, or connecting people over fast distances, it 
leverages modern ICT capabilities towards tighter social networks within local communities. It 
reveals local knowledge resources available within the community of urban residents and 
provides access to neighbors and other urban residents who possess particular knowledge and 
are willing to share it. The physical closeness of a local community should be transferred to a 
more social closeness again [33] reanimating the formerly public gregariousness in local places. 
Finally, the proposed study also includes some economic benefits. Over time, it will feed a 
shared database with a considerable amount of user comments and location-based ratings. This 
data, as it is generated by local residents and tourists, provides a mirror image of how a place or 
local service is being perceived in general. Hotels, restaurants, and fast-food chains spend 
millions of dollars each year to gather feedback from customers in order to continuously 
improve their service. The database of this system consolidates a massive amount of such 
reviews and comments, which might not only be helpful for other users but also for institutions 
and managers to gather feedback for their services. As the system covers public spaces as well, 
the data might also become an interesting information source for urban planners to decide which 
place might be improved or reconstructed. 
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1.5 Structure 
The structure of this thesis coherently follows the theoretical framework applied for the 
conducted research study. 
Chapter 1 describes the background, context, and significance of the study as well as the topic 
of investigation and research questions to be solved. 
Chapter 2 provides an overview and grouping of other research projects in the given and related 
research fields. After describing their strengths and limitations, it finally positions the proposed 
work and research questions by clarifying the contribution and innovation of this work in the 
given research field. 
Chapter 3 covers the methodology applied to answer each of the research questions. It describes 
the aims and setup of the selected methods, such as a focus group session, a user survey and 
study on a custom-designed mobile prototype application, and addresses how each method 
relates to the research questions posed at the beginning. 
Chapter 4 discusses the findings of the focus groups, user survey, and user study that were 
described in the methodology section. It provides an overview of how people make use of 
different social navigation methods in the context of exploring new urban environments and 
proposes specific design and interaction implications for relevant mobile information systems. 
Finally, it evaluates those design and interaction methods used in the prototype application of 
the user study. 
Chapter 5 provides a technical overview of all components of the mobile application used for 
the user study. This covers mobile frontend application, the backend and database system, as 
well as a web client that lets urban residents self-create location-based comments and ratings 
about the places in their neighborhoods. 
Chapter 6 summarizes all findings of this study, highlights new questions that emerged, and 
concludes with suggested work to be conducted in this field. 
This study has been carried out in six months. Table 1 shows a weekly project plan, including 
the timeline, individual steps, and selected milestones in the course of the project. 
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Table 1: Weekly project plan for this thesis from May to November 2007 
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2 Literature Review 
This study is positioned in an interdisciplinary field, covering social as well as technical areas of 
research. The relevant areas on the social side are Social Navigation, Social Capital and 
Knowledge Sharing. From the technical point of view the focus is on Mobile- and Location 
Based Services as well as Web 2.0 Technology. The intersection of these fields is a research area 
that informs human-centred and participatory design methods of ICT towards interactive social 
networking systems on mobile platforms (Figure 2). The following sections provide an 
overview of previous research undertaken on relevant social and technical topics as well as at 
the intersection of those. 
First, section 2.1 describes the concept and definition of social navigation and how people make 
use of it in the physical world. Then, a number of previous studies and examples are discussed 
which apply social navigation as a design approach for virtual information spaces such as the 
web. Based on the success and popularity of such social web services, recently a number of 
technologies and methods were developed. This new trend in web development, often referred 
to as Web 2.0 technologies embraced user generated content and user participation as a major 
design paradigm, thus introduced more and more social interaction and navigation methods to 
the web. Section 2.2 discusses some interesting Web 2.0 paradigms and describes how their 
human-centered characteristics can be transferred to inform a more social design of mobile 
services. Given new generation mobile phones that allow global positioning, Web 2.0 
technologies that were initially aimed to facilitate social navigation in the web, can now be used 
to facilitate social navigation in physical places. 
Subsequently, related projects in the field of Mobile Spatial Interaction are discussed, a research 
area on mobile applications that deal with information related to the user’s surroundings 
(Section 2.3). Showing the aims, strengths and weaknesses of previous research projects and 
literature, the selected research questions of the study are positioned in the relevant field of 
research. Section 2.4 addresses further chances and issues regarding social navigation in the 
context of new generation mobile phone services, the Mobile Web 2.0 [11]. 
 
Figure 2: The proposed study is placed in an interdisciplinary field, embracing topics in 
Social Navigation, Mobile Spatial Interaction and Web 2.0 technology 
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2.1 Social Navigation 
The phenomenon of people gathering advice from other people is part of a broader concept 
called social navigation, at first introduced by Dourish and Chalmers (1994). They describe it as 
“moving towards a cluster of other people, or selecting objects because others have been 
examining them” [3]. It can be seen as a form of navigation, where people make decisions about 
their actions based on what other people have done or what other people have recommended 
doing. Svensson further specifies this term by distinguishing between direct and indirect social 
navigation. According to him direct social navigation “is characterized by a mutual 
communication between user and advice provider” [13, p.21]. This can be the case for example 
when somebody asks a friend or a random person on the street how to get somewhere. The 
advice provider can provide help and recommendations in a direct conversation, and if 
necessary, instantly respond to further questions the advice seeker might have. Indirect social 
navigation on the other hand is when “there is no two-way communication between the user and 
advice provider”, which means that “advice providers do not have to be aware of the fact that 
they are giving advice”[13, p.27]. Tourists in a new town for example, often choose to go to 
restaurants that are crowded with people rather than picking empty places. Similarly, in a library 
one can assume dog-eared, well-thumbed books to be more popular and worthwhile reading 
than the ones who deal with the same topic but look untouched. The fact that a fair crowd of 
people has decided to walk down a certain path within a space, enables us to be more 
comfortable to do so as well [8, 34, 35]. We might also take such interaction histories between 
objects and people as a warning. For example, if we observe skid marks while driving on a road, 
we implicitly slow down because the marks show us that an earlier driver obviously had to 
brake rapidly. 
2.1.1 Mediated and Unmediated Social Navigation 
Compared to physical spaces, in the digital world there are no such visible hints that naturally 
describe an object’s interaction history. In contrast to a physical paperback book or a CD, digital 
documents or music files do not have dog-eared pages or scratches that give us an idea about 
their amount or time of usage. Similarly, footprints of earlier walkers in the wood might show 
us the right way, as opposed to virtual information spaces, such as the web, that do not provide 
any natural traces and visible paths that could help following navigators. People have 
recognized that such traces on physical objects provide important information for their 
navigational behavior in physical spaces and have constantly been trying to transfer the same 
sort of navigational aid to virtual information spaces, especially to the web [7, 12, 36]. 
In the recent years people have developed mediated techniques and technologies that provide 
much more sophisticated social navigation possibilities. In the physical world we are restricted 
to visual traces on objects (e.g. dog-eared pages on a book) that only give us a vague hint about 
its quality. Using the second possibility in a non-digital world to find out about a book’s quality, 
asking people directly about their personal opinion, we are restricted to a number of friends or 
librarians who might have read it before. In contrast to that, the web has some clear benefits for 
making use of social navigation. It connects hundreds of millions of people from all over the 
world in one medium. People have developed services and technologies that leverage this 
physical connectivity of web users to connect them on a social level as well. To continue with 
the book example, Amazon [28] for instance has created a platform that brings together people 
from all over the world to comment, review and exchange personal opinions before they 
purchase a book. The platform keeps track of the books each user has purchased in order to 
identify and suggest titles that other users with the same shopping history have read as well. As 
all purchases, reviews and ratings are tracked and saved in a database, collaborative filtering 
methods can be applied to analyze the taste of many people to automatically predict the book 
taste of individual users. Providing such a mediated social environment, Amazon has created far 
more sophisticated social navigation affordances than traditional book stores ever had. 
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In the last couple of years the social navigation approach for designing web services has become 
ubiquitous in the web due to the appearance of a set of Web 2.0 technologies which facilitate 
rich user interfaces (e.g. AJAX - Asynchronous JavaScript and XML, CSS – Cascading Style 
Sheets), the use of interchangeable data formats (e.g. XML – Extensible Markup Language, 
RSS – Really Simple Syndication) and a user based taxonomy, i.e. folksonomy. The high 
potential of Web 2.0 technologies combined with the fast development of mobile phone 
capabilities, such as global positioning technology and high-speed internet access opens up 
great capabilities to develop mediated social navigation aids for mobile phone users in physical 
spaces. Similar to how Amazon leverages the physical connectivity of web users to provide 
social aid and recommendations for book shopping, this study aims to explore how the 
connectivity of mobile phone users and recent mobile phone technology can be leveraged to 
enhance social navigational help when searching for places in the physical world. 
2.1.2 The Evolution of Social Navigation in the World Wide Web 
The problem in the early stages of the web and its hyperlink based navigation was a lack of 
navigational and visual structure of space. As Dieberger claims, this very lack of visual structure 
was the reason that motivated people to start sharing their link references on their personal 
home pages [7]. Users were ironing out the lack of structure in the web by providing 
navigational help to each other. This social sharing of information or hyperlinks with others in 
the web is the major enabler of what we call surfing or browsing the internet, which turned out 
to be a popular search strategy for finding websites on the internet [37]. People have actually 
adopted the same strategy they usually apply to find information in the real world: They ask 
people in their social networks and if they can not help, they would know someone who knows 
and eventually they would get the information they were looking for. Similarly, people started 
to search for information on the web by browsing through personal websites and following their 
links to other personal websites until they found the site with the specific information. Erickson 
describes this early phenomenon in the World Wide Web as a “slow transformation from an 
abstract, chaotic, information web into what I call a social hypertext” [37]. With this social 
hypertext, the web has become a medium that people can easily browse through the immense 
pool of social capital and knowledge available in their networks. 
Social navigation has become a key principle of how we search for information and navigate the 
web today. One example that illustrates its breakthrough on the web can be seen in the history 
of search engines. While early search engines until 2001, such as Lycos, Yahoo or Altavista 
were still based on big web directories, Google has outpaced all other players with relevance 
ranking, a search concept based on social navigation. Google implemented this concept in its 
PageRank algorithm. For any URL on the web, it analyses the amount and content of web pages 
that refer to it when calculating its position in the search results [38]. The more people set links 
to a particular website, the more important Google considers it to be and the further up it 
appears on the result page. What Google has achieved with PageRank is basically an automation 
of searching for a website that most other people hyperlink to from their own webpage. Thus, 
for any topic or search request it provides a ranking of pages that are obviously considered to be 
the most popular among other people on the web. 
The goal of this study is to develop and design a similar system for local places and services in a 
city. For any type of local service in a city, e.g. ‘fish restaurant’ or ‘tennis court’, the system 
comes up with a ranking of the most popular, relevant places in the city, based on the opinion 
and ratings of the local community of residents. Harnessing the intelligence of local residents 
and their participation on a shared knowledge platform can democratize urban information, such 
as opinions about a local service or place. The next section explains how user participation has 
transformed the web from something we considered as a pure information space to what it has 
become today, a thoroughly social medium [39]. 
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2.2 Web 2.0 
The term Web 2.0 has coined a second-generation of web services that aim to facilitate 
collaboration and sharing between users, such as social networking, filesharing sites or wikis. It 
has been claimed that such a social navigation approach can foster a new generation of user 
experience for mobile applications as well [11, 40]. This section focuses in particular on three 
characteristics of Web 2.0 developments, i.e. user participation, folksonomy and geotagging. 
Moreover, section 2.4 discusses how these characteristics can be applied to a mobile-spatial 
interaction service that facilitates social navigation in the physical world. 
2.2.1 User Participation: Let the Users Generate Content 
Looking back at the history of the Internet, we can see that its real breakthrough as a social 
mass-medium first came with the introduction of the World Wide Web, the number of users 
skyrocketing from 600.000 to over 40 million within only five years [41, p.61]. One major 
reason for this magnificent success of the Internet was that for the first time people were given a 
medium which allowed them to participate in the content creation process. In contrast to other 
media such as television or radio which only enables professional information providers to 
broadcast information, the web enabled individual users to contribute. Hypertext Markup 
Language (HTML) offered users a means to codify, upload and share their own content with 
other users on the network. With hyperlinks they were able to refer and set shortcuts to other 
relevant or interesting pages. This is in fact how the internet became a social medium. The 
combination of user participation and the hyperlink system enabled the web to be used as a 
tremendous repository of social knowledge [4]. 
However, the majority of web users were still only information consumers. The lack of 
technical background knowledge, such as learning a markup language, uploading a site to a web 
server or take care of the site administration has prevented many people from creating their own 
webpage [42]. This is what the introduction of Web 2.0 technologies have dramatically 
changed. They flattened the technical obstacles and made it easy for anybody, not only geeks 
and professional information providers to engage in the content creation process. With wikis, 
weblogs or file sharing services for example, people do not need to learn HTML anymore in 
order to publish content on the web. Such services provide frameworks, templates and tools that 
abstract from the technical layers and enable ordinary users to easily become authors of web 
content. User generated content became a new paradigm for this revolutionary generation of 
Web 2.0 services [39]. Web 2.0 has blurred the strict borderline between consumers and 
information providers which eventually lead to a trend of entirely community-driven web 
services [43]. People were given a tool to discuss ideas, exchange information and give advice 
to each other. With Flickr [44] and Youtube [45] people can easily share their pictures and 
videos; Blogger [46] and Typepad [47] allow individuals to publish personal stories, and Yahoo 
Answers [20] provides a platform for people to answer each other’s questions on specific topics. 
The content of all those services is almost entirely created by the community of its users. This 
trend towards flattening technical barriers and giving individuals a voice in a mass medium, 
what Anderson refers to as ‘the Long Tail’ [48], is one of the key success factors of Web 2.0. 
While conventional web services have mostly been providing content from a single entity (e.g. a 
professional content provider), they were outpaced by services leveraging the collaboration of 
many different entities which would all upload and share their content with others. Following 
this community driven approach, Wikipedia [19], an online encyclopedia, has outpaced 
Britannica, the most successful encyclopedia till then. The huge amount of web users, who are 
allowed to add or edit any Wikipedia articles, renders the content creation process much more 
flexibly than the relatively small number of Britannica authors. Consequently, the articles in 
Wikipedia are more current and have a much larger range of topics, covering 3.7 million articles 
in 200 languages from more than 45,000 registered users who upload about 1,500 new articles 
every day [49]. The benefit of such collaborative information platforms is that their content is 
based on the collective intelligence of a crowd of people. As Surowiecki [50] puts it, “the many 
are always smarter than the few”, meaning that the information content from a massive user 
 Designing Mobile Systems for Social Navigation in Urban Public Spaces 
13 
community can not easily be outpaced by a single entity. O’Reilly argues that this paradigm is 
one of the main drivers of this new generation of web applications, the Web 2.0 [39]. 
The community driven design approach of those services transformed the web in a way that 
they now take advantage of the dynamic intelligence and content generating power of its 
community to provide full-blown and highly up-to-date information [39, 42]. This user 
participation and uploading of information facilitates social navigation on a much larger scale 
than we have in the physical world. In fact, the very process of designing proper affordances 
that allow people to socialize and help each other to navigate digital systems, has been a 
research topic in various domains [36], e.g. online food shopping [5] or web browsing [6-8, 12], 
where e.g. Wexelblat and Maes have introduced Footprints, a system that tracks and visualizes 
the navigational behavior of a website’s visitors in order to provide future visitors with 
navigational aids such as maps and paths [8]. 
These studies have shown that social navigation affordances do enhance users’ experiences in 
digital information spaces. They have explored a number of design principles that are significant 
in different use cases and domains. Additionally, there are suggestions for some key principles, 
e.g. privacy, trust, personalization and appropriateness that should be considered in general 
when designing for social navigation in digital systems [9]. 
2.2.2 Folksonomy: Let the Users Organize Content 
With the amount of user generated content constantly increasing in web services, there is a need 
to structure and organize all the uploaded material. This would ensure that the submitted content 
could be identified and retrieved at a later point in time. One straightforward way is to set up an 
indexing system, where all the information would be put in pre-fixed categories. This process 
usually requires highly trained information professionals and is very inflexible, e.g. for storing 
information that does not fit in any of the existing categories [51]. In order to provide a more 
flexible storing and retrieval system, recent web services that deal with huge amounts of user 
generated content like Flickr or Delicious [29], have employed a technique that has come to be 
known as ‘folksonomy’ [51, 52]. Folksonomy is a user created taxonomy for people to generate 
short keywords about their uploaded content rather that putting them in fixed categories. By 
assigning these keywords or so-called tags, the semantics of various information resources can 
be easily described [51, 53-56]. A user submitting a picture of her new car on Flickr could for 
instance use the tags ‘car’, ‘automobile’, ‘porsche’ and ‘cabriolet’. In contrast to an index, the 
picture will not be saved in any pre-fixed category in the system, but can be retrieved under any 
of those keywords. As users can assign such decentralized keywords to their content, there are 
no restrictions to what information one can submit as opposed to the constraints of fixed 
categories. The organization of the information resources are completely controlled by the users 
themselves, which makes the system cheaper and much more flexible. Most recently, the 
advantages this user based contextualization of items have been used to facilitate information 
retrieval in libraries as well [54, 57]. 
This collaborative tagging method, initially developed to organize information on the web, can 
be transferred to a mobile information system that people can use to describe places in the 
physical world. Like Delicious uses collaborative tagging to let web users identify, describe, 
recommend and organize Internet-addresses (URLs), this work proposes a system that allows 
the community of local residents to do the same with physical places in a city. Comments on the 
ice-cream parlor next door could for example be tagged with ‘ice-cream’, ‘dessert’ and ‘coffee’. 
2.2.3 Geotagging: Let the Users Geographically Contextualize Content 
Encouraging ordinary people as content providers for local information can be an effective way 
to provide a democratic, current and comprehensive pool of local information and news [58]. In 
contrast to Citizen Journalism platforms (e.g. Myheimat [59] or EdgeX [60]) which enable local 
citizens to upload extensive stories relevant to their wider city area, there are use scenarios 
which indicate that spatial contextualization sometimes requires finer granularity. A story or 
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piece of information might for example only be relevant to a neighborhood in the city or a 
specific place, like a shop. 
In this cases geotagging, a method to attach latitude and longitude identifiers, enables people to 
put their information resources such as text, pictures or videos into a specific geographic context 
[56]. Such spatially and semantically contextualized information can be applied to overlay the 
real world with a virtual information space to be used for mobile services [11, 61], and more 
specifically, create a mediated social environment that helps people navigate physical spaces by 
using location aware mobile devices. Qype [62] for example provides such a service which uses 
user-generated, geo-referenced comments in a mobile information service. 
Similarly, recent photo cameras automatically attach the latitude and longitude coordinates of 
the current geographical position when taking pictures. Later, the pictures can be displayed with 
special programs or web services on a map where they were taken. Locr [63] for example 
provides such an online service to organize your picture collection on a geographical map and 
share them with others. As all pictures are geotagged people can compare their own pictures 
with the photos that other people or friends have taken at the same place or city. Or they can use 
it to see pictures of a place they plan to visit soon in order to learn about it in advance. 
Collaborative Tagging has enabled web users to describe the content and theme of their pictures 
and make them retrievable for other people. Geotagging allows them to additionally share the 
geographic location of where they have taken each of their pictures. Enriching the metadata of 
one’s pictures with both, folksonomy tags and geographic identifiers enables a very specific and 
flexible organization and retrieval of pictures in a shared database. Figure 3 shows a search 
request for pictures that were taken in Bangalore, India or Melbourne, Australia and annotated 
with the tag ‘car’. 
 
   
Figure 3: Folksonomy and geotagging enable a flexible organization and retrieval of pictures. 
Dealing with respectively large masses of stored data, Web 2.0 services have developed two 
very powerful information organization methods – folksonomy and geotagging. This study aims 
at transferring the typical Web 2.0 practice of user participatory design as well as the 
folksonomy and geotagging methods to foster a location and context sensitive mobile 
information system (Figure 4). Applying collaborative tagging and geotagging to a community 
driven, mobile information system enables people to annotate urban places in their 
neighborhood with comments and recommendations and describe their entries with tags for later 
retrieval purposes. Such an urban information system would help collecting local knowledge 
and experiences in a shared knowledge platform about inner-city places and facilities. The 
collective intelligence and knowledge of local residents about particular places and local 
services in a city is much bigger than any single entity like a professional agency could provide. 
With the geographical identifiers in its metadata, the submitted content can be used to support 
tourists and visitors in finding of popular local services in new cities recommended by locals. 
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Figure 4: The folksonomy paradigm, initially developed for information organization and retrieval 
on the web, can be used for organizing and retrieving places in the physical world 
2.3 Mobile Spatial Interaction 
The previous sections have covered related projects and literature on social navigation and 
relevant Web 2.0 technologies. This section is dedicated to related work and research studies 
undertaken on the mobile platform, specifically Mobile Spatial Interaction, i.e. location and 
context-aware mobile applications that refer to information relevant to the current surroundings 
of the user. Such applications can be classified in four different categories: Systems that 
facilitate navigation and wayfinding in geographic places, mobile augmented reality 
applications, and applications that create or provide access to information attached to physical 
places or objects [64]. In the context of the proposed study, the latter two categories are of 
special interest.  
Lancaster University's GUIDE project for example is an electronic tourist guide that provides 
users with context-aware information, depending on their profile, interests and location. Its 
focus is on providing an automated personalized guided city tour with dynamic, interactive 
services. However it can only read information, but does not provide any content-generating 
functions to its users [65, 66]. Another example for accessing virtual context-information on 
mobile devices, are applications that are based on visual codes [67-70]. Using mobile phones 
with embedded photo cameras, one can select those visual codes and request information related 
to the object or place where the respective code tag is attached to. A drawback of this method is 
that the user can request information only in-situ, but not from remote places. 
The other type of applications relevant to the context of this work enables users not only to read 
but also create spatially contextualized content. GeoNotes [71] and Urban Tapestries [72] for 
example allow mobile users to attach virtual sticky notes to particular latitude / longitude 
coordinates. Equipped with Wi-Fi enabled PDAs, GeoNotes users can see other users’ notes that 
were left behind in their current immediate surroundings. Even though GeoNotes embraces 
users as information producers rather than just passive consumers, it is not an entirely 
community driven service. Its major weakness is that the user generated post-it notes are 
managed in hierarchical, tree-like location structures that have to be set up in advance manually. 
Thus people can create location based content, but are limited in specifying how it can be 
retrieved by other users. Urban Tapestries on the other hand allows users to self-organize their 
comments and relationships to different places with category-like “threads” (e.g. “my favorite 
pubs and clubs”). E-Graffiti, a context-aware application evaluated on a collage campus, detects 
each participating student’s location on the campus and displays notes that were left behind by 
other students [61]. Just-for-Us [73] and the George Square project [16] represent context-aware 
real-time applications that provide an enjoyable shared social interaction of remote users that 
follow a common goal. While Just-for-Us helps a group of friends in a city to identify a good 
place to meet depending on their individual current locations, the George Square project focuses 
on location, photography and voice sharing functions to let on-site and off-site users 
collaboratively explore a city sight. 
Much of the previous work in mobile spatial interaction is on enabling users to access or add 
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content to physical places or objects. They focus on techniques that allow people to retrieve 
locative information or share it with others by attaching stories, thoughts, experiences and 
knowledge to specific places. Besides the various use scenarios, the applications primarily differ 
in the interaction design of specific features [74], e.g. access virtual post-its from remote places 
[71, 72] vs. in-situ access [61, 66, 68], push [71, 73] vs. pull services, expiration dates of the 
messages or private vs. public messaging [61, 71]. While most of the previous projects discuss 
such different features around indirect and asynchronous interaction methods (i.e. people 
exchange information by attaching text or multimedia content to specific places), not much 
work has yet been carried out on studying direct interaction methods (e.g. phone call, text 
message) in the context of spatial interaction.  
This study focuses on evaluating the performance of people using direct and indirect social 
navigation methods when gathering information about a specific place. In a similar context, 
solely the George Square study supported a voice connection and has shown to be the most 
valuable channel for people when collaboratively exploring a city sight. In contrast to George 
Square, our participants were not recruited as pairs of friends, but complete strangers. 
Furthermore, the context is information and knowledge sharing in urban environments rather 
than collaborative exploration. Users of the proposed system can, in addition to leaving relevant 
text or multimedia content at specific places, also attach their contact information. Other mobile 
phone users who are interested in more details about the place can then contact the author of the 
virtual post-it directly via voice-link or a direct text message. In a field study it evaluates which 
method, direct or indirect communication, users prefer in which situation and context. The 
outcomes inform future mobile spatial interaction systems that are targeted in providing 
information to its users about places and objects in their immediate surroundings. 
2.4 Mobile Web 2.0: A Chance for Mediated Social Navigation in 
Physical Spaces 
Originally social navigation was restricted to visible interaction histories that were naturally left 
behind and thus clued on earlier physical interaction between people and the respective object. 
People interpret these hints as a message, recommendation, warning or just a note telling them 
something about the type of interaction the previous navigator had with the object. Above, we 
have seen how online social communities have improved the social navigation experience for 
special interest groups. With the rapid developments of mobile information and communication 
technology, the methods which have been developed for such communities on the web, can also 
be used to enhance social navigation in physical spaces [40]. 
The network connectivity of mobile phone users can be leveraged to create a mediated social 
environment where people who are interested in particular geographic locations can exchange 
information, personal opinions and experiences with the respective place. This would for 
example enable visitors of a new city to access the knowledge and experiences from local 
residents about inner-city facilities. Recent developments in the mobile technology sector 
indeed have made this scenario become realistic. Multimedia mobile phones with voice 
recording and photo camera capabilities as well as mobile high speed internet networks enable 
users to create and upload location based content anywhere, anytime. Equipped with such a 
device, people can easily capture and digitize whatever they have experienced at the very point 
of inspiration, using text, video or audio recordings [11]. A mobile web application would let 
them upload such location based recommendations and make them available for other mobile 
users who plan to navigate the same space later on. For example they could create a 
recommendation for an ice cream parlor, saying ‘This place serves the best ice-cream in town. 
They have a wide range, cheap prices and a very friendly service!’ and attach a rating, e.g. 8 out 
of 10. Applying collaborative filtering techniques, the service provides a ranking of the most 
popular places based on all mobile users’ entries. This mind-shift in designing mobile services 
towards a high engagement of individuals has great potential to enhance peoples’ experience 
when navigating physical spaces [11, 40]. Turning mobile phone users into in-situ journalist 
 Designing Mobile Systems for Social Navigation in Urban Public Spaces 
17 
who can upload location based ratings, comments and recommendations to a shared community 
platform will eventually form a huge social knowledge repository decentralizing control over 
information about local services. 
 
Figure 5: A community-driven urban information system: Residents upload individual location-
based recommendations and organize them with folksonomy tags and geographic coordinates 
This idea targets a community-driven urban information service. The service is meant to provide 
an infrastructure to let residents become authors of information regarding their own 
neighborhoods and make them available for interested people in the city, e.g. visitors and 
tourists. User participation, folksonomy and geotagging are three design methods that have 
become popular in Web 2.0 community-platforms and proven to be a effective information 
management tools for various domains [51, 54, 57]. Applying such a design approach for a 
mobile information system (Figure 5) creates a new experience of collaboration between mobile 
users, a step towards what Joakar refers to as the Mobile Web 2.0 [11]. 
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3 Methodology 
This section describes which methods were selected and how they were conducted to answer the 
research questions of this study. Three consecutive methods were applied in this study, starting 
with a focus group and a user survey followed by a qualitative paper prototype evaluation and 
finally a user field test with the final mobile phone application. The methods were strategically 
applied, with each of the methods taking the results and data of the previous method as an input 
for further processing. Each method attempted to gather data that will eventually help to answer 
the research questions of this thesis towards a mobile system that facilitates social navigation in 
urban places. 
As CityFlocks is a user-centered ICT system, it is crucial to thoroughly understand the users’ 
needs when they search for information and recommendations about local destinations in new 
urban environments. Following the contextual inquiry approach [75, 76], an iterative design 
strategy was chosen to collect detailed information about people’s practice and successfully 
translate the findings into a corresponding user interface and interaction design. 
For the contextual inquiry, we selected a focus group method to get some qualitative insights on 
how people employ social navigation techniques in their everyday life and what obstacles they 
might be struggling with. We used the key findings of the focus groups as design implications 
for the system architecture and user interaction. At the same time a user survey was conducted 
to verify if social navigation was an appropriate approach from the local residents’ perspective. 
They were asked how they were willing to share their knowledge with visitors and other 
residents, if at all. 
Based on these outcomes, we developed an early, paper-based prototype of a mobile phone 
application to sketch some basic use cases and features of the social navigation system. Various 
design iterations were conducted to refine the user interface, user interaction and screen work 
flows. Finally, we developed a mobile web application offering different interaction alternatives 
that the user could select from in order to gather appropriate information about the physical 
locale and its local services. 
In various user tests we evaluated the application on an internet enabled mobile phone and 
observed which interaction paths were used by the participants under what conditions. Finally, 
the data from the user tests were consolidated and a set of design guidelines proposed how a 
mobile information service can be effectively designed to improve social navigation in urban 
places. The following chapters describe in detail the motivation, proceedings and expected 
outcomes of each method. 
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Figure 6: A number of consecutive methods were selected to conclude and evaluate design and user 
interaction alternatives for social navigation on a mobile phone application 
3.1 Focus Groups 
Before the design and development phase of a new system it is crucial to meet the users’ needs. 
In terms of a system that is meant to facilitate Social Navigation, it has to be clarified why 
people use Social Navigation in the first place. How is information or a recommendation 
coming from one’s social network or network of networks better or worse than information 
from other sources, such as the internet, magazines or books? When do people make use of 
Social Navigation in their everyday lives and when do they prefer to rely on other sources? 
Furthermore it is important to identify typical situations that make it hard for people to consult 
their social network for advice. What are these situations like? Understanding people’s attitudes 
and needs is essential in the design of a user friendly system that effectively tackles the existing 
problems in social navigation.  
The focus group method was chosen to get some qualitative information about how people use 
social navigation in their everyday lives and methods to better facilitate that sort of navigation. 
The key findings would later be used to derive design implications for the system architecture 
and user interaction. The primary intention of our focus group sessions was to let people talk 
freely and discuss topics relevant to their usage and existing problems of social navigation. 
Because of the high interaction between the participants, focus groups are likely to provide 
unanticipated feedback that can be valuable for the future design of the system. This method has 
been selected as part of our contextual design process, because it allows for the gathering of 
diverse qualitative data in a relatively short amount of time. 
Setting and Organization 
We have conducted four focus group sessions with a duration of 25-30 minutes. The groups 
consisted of 8-12 participants. This number was kept rather low to ensure a smooth flow of 
conversation and to allow everyone to get involved in the discussion. The participants came 
from various age groups, nationalities and levels of education. Furthermore, people in each 
group were selected to have diverse backgrounds, mainly in an attempt to avoid the formation 
of ‘cliques’ and to establish a constructive discussion. 
Each group had one discussion leader who introduced the questions and kept the discussion 
focused. The leader also made sure that no participants were left out of the discussion or that 
small groups dominated the opinion of the whole. A second facilitator was in charge of 
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recording the entire discussion for later analysis. The following questions were used as a 
guideline for the focus group session: 
1) Do you know a lot of people in your neighborhood (friends, relatives, colleagues, friends 
of friends, etc.)? 
2) Have you received any help from these people directly? What kind of help? 
3) Was this help more valuable for you than help provided by other sources (books, 
magazines, internet, etc)? Why or why not? 
4) Do you have a mobile phone? What do you mainly use it for? When you have a particular 
problem or question, do you ring people just to get some quick advice? 
The main goal was to gather answers to these questions. However, the sessions were not held in 
a plain question / answer mode, rather the participants were encouraged to tell a story and 
discuss different opinions and personal experiences with each other. 
The last question has been selected following the scenario-based usability engineering approach 
[77]. The participants were given the following problem scenarios that they had to provide a 
solution for: 
1) You just arrived in a city that you have never been to before and you are looking for a 
good restaurant to have lunch. How would you find out about a good place? 
2) You are planning a trip to a city that you have never been to before. How do you learn 
about things to do, where to stay, etc.? 
The expected outcome of this approach was that people would tell stories about their personal 
experiences from the past and how they solved their problem, i.e. whom they have contacted 
and how and what other tools and methods they used to get the information they sought. 
Analyzing the participants’ answers to these problem scenarios would uncover existing 
problems and barriers with their current approach to navigation. Such outcomes could then be 
translated into the system architecture, features and interaction techniques for an ICT-system 
that tackles those problems. 
3.2 User Survey 
CityFlocks proposes places and recommendations based on user created comments and ratings. 
As the whole service is highly dependent on user participation, a user survey was conducted in 
order to validate that KGUV people were generally willing to share their knowledge with others 
and to identify the preferred communication channels (see copy of the user survey in Appendix 
B). One key question was if KGUV people found that they were knowledgeable about local 
services that could be valuable for visitors and other residents. In case they did not think so, 
direct social navigation as a design approach for the system would not make much sense, so this 
needed to be clarified in the first place. Furthermore, they were asked how willing they were to 
share their local knowledge and with whom. Sometimes people do have experiences and 
specific knowledge, but do not want to share it with others. This especially holds true if their 
benefit from holding a specific piece of information decreases with its publicity, e.g. knowing 
about a secret parking lot that is usually unoccupied in a crowded metropolitan area. Moreover, 
participants were asked to specify the communication channels they preferred to utilize in the 
dispersal of their knowledge. The first choice was a shared web platform where they would 
submit comments that could then be requested by visitors and other residents anytime. The 
second option was to specify their contact information and expertise areas, so people could 
directly call them or write an SMS if they had any questions that they were likely to help them 
out with. Other questions covered demographic data and privacy issues, e.g. if it was important 
to them that their contact numbers were ciphered or not. 
All questions in the survey were posted as multiple choice and provided an option for further 
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comments. It was conducted among 18 undergraduate students from the Queensland University 
of Technology (QUT) who were between 19 and 22 years old. As they had been enrolled in 
classes on the Kelvin Grove campus for almost two semesters, they were all familiar with the 
KGUV and many of its local services. The outcomes informed the design and information 
architecture meeting the users’ expectations of how they want to share their local knowledge. 
3.3 Low-Fidelity Prototyping and Implementation 
Mobile information systems for social navigation are relatively new and there are no established 
design guidelines yet. When developing such a new type of application, there are many 
unexpected problems and design issues. In order to test the given design ideas before 
implementation of the final product, a paper prototype was utilized. The target system was 
quickly sketched and several design alternatives for the user interface and its screen flows 
evaluated. Early feedback on the general user interface and interaction design has been gathered 
in a test with three different users who were recruited from the respective target group. The low-
fidelity prototyping method [78-80] helped to understand later difficulties and problems in this 
early stage of development which saved a lot of time and money. 
 
Figure 7: Paper prototypes created with Photoshop were used to sketch first screen configurations 
in an early stage of the development process 
The paper prototype was part of an iterative design strategy that has been selected to facilitate 
the development process. In a number of iterative cycles, various design approaches regarding 
the screen flows and their configurations were created, tested, and refined. These design cycles 
were repeated until the desired usability was achieved. In the next step the design of the paper 
mockup was used as a template for the implementation of the final mobile phone application 
(Figure 7)1. The implementation was again conducted in separate steps, following the horizontal 
and vertical prototyping method [81]. The horizontal prototype was implemented following the 
design of the final paper prototype draft (Figure 8) and used to test and overview the mobile 
application’s range of features. This was mainly employed to enable the test users navigate 
through the application’s functions and evaluate the screen flow. At the same time a vertical 
prototype was implemented for each feature to test its individual usability and performance. 
Finally the horizontal prototype was merged with the vertical prototypes to ensure that the target 
application was ensured to have an intuitive screen flow and arrangement of features as well as 
a high usability of the individual features. 
                                                     
1 See final and alternative versions of the template in Appendix C and on the attached CD 
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Figure 8: The paper prototype enabled a quick and cheap evaluation and refinement 
of the mobile phone application’s screen flow 
3.4 User Study 
The goal of the CityFlocks application is to support tourists and visitors to a new city in finding 
information and suggestions about local places and services. Based on the findings from our 
focus groups interviews, the user survey and the paper prototype evaluation, we designed a 
mobile phone application with different interaction alternatives that the user could choose from 
to gather the relevant information. The major challenge in designing the system was to provide 
an effective information flow and appropriate affordances for users to find and transfer the 
knowledge coming from the community. 
The expected outcomes of the user tests were twofold. On the one hand we wanted to verify the 
capability of social navigation as a suitable design approach for mobile urban information 
systems. On the other hand we wanted to evaluate which of the social navigation concepts 
known from earlier studies [5, 9, 13, 36], that is, direct or indirect social navigation, is more 
effective and under which conditions. Furthermore it was analyzed which mode of 
communication people preferred when gathering information from the system. They could 
chose from requesting asynchronous comments that were submitted by earlier users or they 
could directly call or send a SMS to a local resident. 
The outcomes were culminated, analyzed and finally a set of guidelines was derived for the 
design of social navigation affordances for future mobile information systems. As mentioned 
earlier, for the field study environment the Kelvin Grove Urban Village, a master-planned 
community site in Brisbane, Australia was selected. With its 16.57 hectares of land and nearly 
1,000 residential units it provided enough space, people and facilities to conduct the user tests. 
However, before the tests could be conducted, the database had to be populated which the study 
participants would then employ to solve the test cases. For the data collection a GoogleMaps 
[82] web interface was created, enabling users to create location based insights and upload 
comments about particular urban places to the CityFlocks system. Subsequently, these locative 
annotations are accessible to the mobile test users in order to gather information about those 
places. 
Cold Start Issues: Getting Critical Mass of Users 
As a community driven service, CityFlocks depends on bandwagon effects, that means the more 
entries, recommendations and registered users the system has, the more valuable and attractive 
it becomes for potential users. Thus, it was essential to get a critical user mass right at the 
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beginning of the launch. In order to overcome the usual cold start issues, i.e. low user number 
and content level, a workshop with around a dozen of KGUV residents was organized where the 
concept of the service was explained and people encouraged to register and submit some entries. 
The workshop was intended to initiate a word-of-mouth style of marketing for the service and 
bring numerous new users to register on the website. Within a period of two months after the 
workshop, CityFlocks counted around 50 users with more than two hundred submitted 
recommendations which was a decent amount to start the field study. Having in mind that 
particularly elder residents usually have a broad knowledge about facilities in the city, and 
therefore count as a valuable source of information for the service, a number of seniors were 
encouraged to participate. However, as they were not familiar with using a web interface, they 
were provided with paper forms that were digitized later (Appendix D).  
Use Cases 
We recruited six participants, two people who worked at the KGUV and were familiar with the 
environment, two Brisbane residents who knew of the KGUV but had never visited, and two 
European backpackers who were in Brisbane on a quick stop-over and had never heard of the 
KGUV. We carefully selected our participants from different demographics to identify if there 
were any differences in their respective usage behaviors and how the different interaction modes 
in CityFlocks were appreciated by each user. All participants were between 21 and 36 years old 
and owned a mobile phone which they predominantly used for SMS and phone calls. They were 
all familiar with the internet and reported accessing web services at least a couple of times a 
week. However, no one has frequently been using the internet on a mobile phone. 
The actual user tests were conducted in inner-city Brisbane which is a 2 km / 10 minute bus-
drive away from the KGUV. Each participant was given a particular scenario. They were asked 
to find a local service or place in the KGUV to solve a fictional problem-based scenario. The 
following three scenarios were selected: 
Scenario 1: You are a new student at QUT and just sitting on a bus that will 
arrive at the QUT Kelvin Grove Campus in 10 minutes. You are hungry, but you 
only have about 20 minutes before your next lecture starts, so you are looking 
for some quick food to go. It is important to you that the food is affordable (< 
$10) and really quick. Additionally, you prefer to eat healthy food. Use the 
KGUV print material and the CityFlocks system to find a good food outlet for 
you to go to. 
Scenario 2: Three old friends from high school will be visiting you in Brisbane 
over the weekend. As you often enjoyed going camping with them back in high 
school, you think it would be nice to find a nice park where you can hang out in 
natural surroundings again, have a barbeque and talk about good old times. 
You live in the Kelvin Grove Urban Village and as you do not own a car, the 
place needs to be somewhere close. Use the KGUV brochures and/or the 
CityFlocks system to find out about a good park for you to go. 
Scenario 3: You just started to work for a local business at the Kelvin Grove 
Urban Village and a client is expected to visits you for a business meeting this 
afternoon. You want to take the client out for coffee and dessert and also 
discuss some paperwork. You are looking for an appropriate café or restaurant 
which provides good coffee and desserts, but also provides a comfortable 
atmosphere to discuss work related matters. Is there such a place in the Kelvin 
Grove Urban Village? Which one is the best? Use the KGUV brochures and/or 
the CityFlocks system to find out. 
Participants were asked to follow two goals. First, they should identify different service 
opportunities available at the KGUV to solve the scenario task. Second, they should try to 
identify which option meets their needs best. In the scenario above for example, this may be a 
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good low-cost, fast-food service that provides healthy sandwiches ‘to go’. In order to find 
respective places at the KGUV, the participants were equipped with the CityFlocks application 
installed on an internet enabled mobile phone, as well as a set of paper based, KGUV 
information material from professional sources. 
Using the CityFlocks mobile phone application, participants could choose between two core 
features to gather the information they needed (Figure 9). The first feature, designed to follow 
the indirect social navigation approach, allowed them to browse through a list of comments and 
recommendations related to specific places at the KGUV that were previously uploaded by 
KGUV residents. Those comments include personal experiences and a subjective rating of a 
place on a scale from one to ten. Based on the general opinions and comments as well as the 
average rating, the participants could get an idea of what the place is like and then decide if it 
suited their needs. Representing the direct social navigation approach, the second feature allows 
participants to set up a direct link to an ‘expert resident’, that is, local KGUV residents who 
allowed us to store their contact details in the system so people could ask them for personal 
advice about the location. Rather than extracting the information from the average rating and 
reading comments from a number of previous users, visitors could use this feature to get 
personal, first hand recommendations by having a direct conversation with a local KGUV 
resident. Each expert resident specified the mode of communication by which they preferred to 
be contacted, e.g. via phone or SMS. 
 
Figure 9: CityFlocks can either provide a list of user comments related to a specific urban location 
or set up a direct voice link allowing users to consult a local resident 
For the paper based information the official KGUV community magazine (kuRB Magazine) was 
selected as well as a city-handbook (The KGUV Village Handbook) and some relevant printouts 
of the official KGUV website (http://www.kgurbanvillage.com.au/). Those are the main sources 
available for residents and visitors informing them about news and upcoming events as well as 
public places and services in the KGUV. 
1) The kuRB Magazine [83], a community magazine written and designed by 
QUT Journalism students to keep KGUV residents, workers and students 
informed about news, entertainment and upcoming events at KGUV. The 
magazine also has articles about places and things you can do at the KGUV 
including a quick reference for shopping and dining at the village. Other 
sections of the magazine focus on ‘Village People’ telling stories about the 
daily life of selected people in the village, what they do and where they like 
to hang out at the KGUV. 
2) The KGUV ‘Village Handbook’ (issue from March 2007), a collection of 
information about the KGUV community facilities and shared public spaces 
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as well as local services. Furthermore it includes contact information and 
information about QUT facilities available to the public and information 
about transport and access opportunities. The Village Handbook draws on 
information collected from a range of sources, such as the Kelvin Grove 
Urban Village, the Queensland Government, QUT and Brisbane City 
Council 
3) A printout from the official KGUV website (http://kgurbanvillage.com.au/), 
containing relevant information on local services and KGUV places. 
In order to familiarize the participants with the CityFlocks application they were initially guided 
through all available functions and options of the system (that is, searching for user comments, 
sending an SMS request as well as setting up a direct voice link to an expert resident). Then 
they were asked to read through the scenarios and use the printed material, the CityFlocks 
system, or a combination of both to solve each of the given problems. 
Obviously, each information source provides different types of information. The community 
magazine and city-guidebook come from a professional and authoritative source, whereas the 
information provided by CityFlocks is created by the residents themselves and based on 
subjective views. However, the CityFlocks rating-module provides recommendations from a 
number of residents and implicitly leverages ‘the wisdom of the crowds’ [50], i.e. the collective 
intelligence of community members, to inform the user about the quality of a place. 
Furthermore, CityFlocks enables information seekers to create a voice link to an expert resident 
who can provide a customized response to their current situation or assist them with location 
specific directions. The synchronicity of a voice call allows the expert resident to ask questions 
and consequently personalise the recommendations based on the background, interests and 
current context of the person who is calling. It also offers a greater level of social richness 
compared to indirect modes of communication; for example you can hear the speed of voice, the 
tone and intonation that informs the user of the other person’s mood. On the other hand the 
information seeker might prefer the indirect social navigation mode CityFlocks offers if they 
feel uncomfortable talking to an expert resident on the phone or prefer their inquiry to be 
processed by the system anonymously. 
We observed under what conditions the participants chose which information source and 
CityFlocks interaction method. Moreover, after each scenario, we interviewed participants to 
determine why they preferred their chosen mode of communication, that is, printed material, 
SMS, direct voice link or browsing through the user comments. 
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4 Discussion 
The mobile system proposed in this study explores different design approaches for harnessing 
the collective intelligence of local residents to provide location-based information to visitors 
and other residents in a city. Following the proposed methodology from the previous chapter, 
the following sections discuss the findings from each applied method. First it discusses the 
outcomes of the focus group sessions and user survey, and then explains how they were 
translated into the design of a mobile application that facilitates social navigation in urban 
places. Furthermore, it addresses the results of the user study where two design approaches, 
direct and indirect social navigation were evaluated. Finally, it answers the given research 
questions and concludes with some key issues relevant for the design of future mobile 
information systems that follow the social navigation approach. 
4.1 Focus Groups and User Survey Outcomes: How People Use 
Social Navigation to Explore New Urban Environments 
One part of the focus group sessions1 was conducted following the scenario-based usability 
engineering approach [77]. As described in section 3.4, the participants were given three 
different problem scenarios that they had to provide a solution for, e.g. how they find a good 
restaurant for dinner in a new city. The outcome of the use scenarios revealed that people make 
use of two general approaches when gathering local information in a new urban environment. 
The first approach involves people observing the situation and making a decision dependent on 
what other people are doing. For the ‘find a good restaurant’ scenario (Section 3.4), one 
participant suggested that he would, 
“Look around for the busiest shop; the place where the most people go to 
determine it probably has the best food. I tried it a couple of times, it mostly 
turns out to be good”. 
Another participant shared how she mastered a very similar situation when she was in a foreign 
city: 
“Once I went with my boyfriend to Cairns, and we were just travelling and stuff 
and didn’t know anyone. So we just walked through the town and found the 
place with the most people, you know, that’s where the good food is! We would 
just pick the busiest place...” 
People tend to pick a place that was previously selected by a number of other people as well. 
The approach of following the tracks of earlier navigators, has been introduced as indirect social 
navigation (Section 2.1). The fact that we see for example, a bunch of people having lunch at a 
particular place, makes us more confident to follow suit. According to Surowiecki [50], one can 
trust the collective “wisdom of the crowds”. The more people we see in a restaurant, the safer 
                                                     
1 The transcripts of the focus group sessions can be found in Appendix E 
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and more trustful it appears to be. Obviously, locals have selected this place for a reason and 
chances are slim that a well-crowded place serves bad quality food. 
The second approach which people use to gather local information in a new environment is in 
accordance with the phenomenon of direct social navigation. Rather than observing how a 
number of people have previously been navigating a place, they rely on recommendations and 
subjective answers by other individuals. People would directly approach and ask other 
individuals for advice. Some participants explained how they make use of this direct approach: 
“I think I would ask the local people. I would probably go to a shop and ask the 
local business people.” 
“I wouldn’t normally go somewhere unknown to me unless I’ve read about it 
somewhere saying it’s good, or someone says to me that it’s really good and I 
should check it out.” 
“You can only learn from asking around. We do read a lot but you also have to 
talk to people and use any source of information you can get, that’s the way you 
learn. I would like to hear everybody’s version!” 
The outcomes of the focus groups illustrate that people regularly use both direct and indirect 
social navigation to seek information about facilities, local services and places in a new city. 
Consequently, one could argue that social navigation is thus an important factor to consider 
when digitally augmenting the decision making process of information seekers who are 
exploring unknown terrain. However, before designing and developing such a social navigation 
system, one first needs to make sure that people are willing to share the knowledge they possess 
with others. This issue was covered by the user survey described in section 3.2. 
The survey was conducted among QUT students who were very familiar with the area in the 
KGUV, and indeed the results have shown that the concept of a mobile social navigation system 
finds general approval from the potential information providers as well (Figure 10).1 83% 
percent of the participants thought that they hold specific local knowledge that might be 
valuable for other residents or people visiting the KGUV. Furthermore, 95% said that they are 
willing to share this knowledge (17% prefer direct communication channels, such as SMS, 
email or phone for the knowledge transfer, whereas 67% would feel more comfortable with 
indirect methods, e.g. messages on a shared community platform). All respondents stated that 
they only want to be contacted via channels that they have explicitly admitted beforehand and to 
78% it is very important that their contact details are ciphered rather than publicly available to 
other users. 
Further questions of the survey were not necessarily required in the theoretical framework of the 
study, but were posed to get an idea about the interviewees’ technical literacy. E.g. 94% owned 
an internet enabled computer, thus were familiar with web services. However, only 45% had an 
internet enabled mobile device and only a minority (11%) uses mobile internet services at least 
once a month. Interestingly, nearly three quarters (72%) are registered users of social 
networking sites like facebook [84], myspace [85] or linkedin [86]. 
                                                     
1 The graphical representation of all results is attached in Appendix F 
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Figure 10: The user survey shows that KGUV residents hold specific knowledge that might be 
valuable for other residents and visitors, and that they are willing to share this knowledge. 
4.2 Design Implications for a Mobile Urban Information System 
The outcomes of the focus groups and user study have shown that from the users’ perspective, 
social navigation is a capable design approach for an urban information system. Furthermore, 
they provide valuable implications and ideas towards an appealing interaction design of such a 
service. Based on the respective answers from the focus groups and user survey, this section 
presents what implications have been concluded for the design of the mobile system that was 
created for the user study later in this work. 
When searching for a particular place in a foreign city, there is usually more than one place to 
go. Although we are determined to select ‘the best’ option – for example, the place with the best 
quality produce, the friendliest staff, the quickest services, etc. – the assessment criteria we use 
to select a particular place are subjective and based on personal experiences and circumstances. 
Some people might find a place excellent, whereas others do not like it at all. In order to find the 
place that specifically meets our personal needs and current situation, we take the experiences of 
different people into consideration and the reasons why they liked or disliked it. That is what 
two participants conveyed when they said: 
“... use any source of information you can get, that’s the way you learn. I would 
like to hear everybody’s version!” 
“It’s just about trying to get some knowledge. And I will actually ask a couple 
of people to find out what the best idea is to do in that way, you know. 
Everybody has different thoughts and different opinions about things, so I 
would ask several people in that way.” 
This motivated us to design CityFlocks in a way that gives a voice to many different people. In 
contrast to other city information sources, such as city magazines or websites that are mostly 
run by a single editorial entity, CityFlocks enables any person who has experienced a local 
service, shop or other urban public place to share this experience with others. 
O’Reilly describes this concept as ‘The Long Tail’ [39], one of the main drivers of successful 
Web 2.0 services. Amazon for example, benefits from the book reviews written by its 
customers. Before buying a particular title, a prospective buyer can scroll through a list of user 
comments and reviews to get an impression of the book and how people generally liked it. 
Appropriating this strategy for a mobile urban scenario, CityFlocks was designed as an 
information medium that enables urban residents to collectively share the information available 
about places in their city and neighborhoods. Rather than being restricted to recommendations 
by a city magazine or website, it enables users to hear the voice of many individuals (Figure 
11). It provides comments and experiences with these places from local residents, the people 
who best know the quality of the shops and services in their neighborhood. Having mobile 
access to these experiences can help a visitor or new resident find the right place to go. 
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Figure 11: CityFlocks leverages the collective intelligence of local residents to provide urban 
information for mobile users 
4.2.1 Design Implications for Indirect Social Navigation 
Indirect Social Navigation was introduced as a concept where people navigate space following 
the paths of a number of previous navigators. CityFlocks aims at visualizing such paths of urban 
residents when navigating their city, and providing access to their experiences and knowledge 
about the respective places. In order to achieve this, an online Content Management System 
(CMS) has been set up in order to enable residents to create geographically contextualized 
comments and recommendations via a GoogleMap interface (Section 5.3.1). They can create 
virtual post-its about places they like or dislike and make comments why they do so or not. The 
user entries are then automatically attached to the respective latitude / longitude coordinate 
which allows a mapping of the notes with a unique geographical place in the city, e.g. a shop, a 
restaurant or a park. The CMS requires users to describe their comments with short keywords, 
so-called folksonomy tags, which make the entries retrievable for information seeking visitors. 
They can then use CityFlocks to request a list of user generated comments for any urban place 
and local service in the city. The CityFlocks database model supports a dynamic search function 
based on the folksonomy concept (Section 2.2.2). Users who search for keywords like ‘fast 
food’ for example will get a list of places which other users have annotated with the same tag. 
Figure 121  shows screenshots of of such a search request workflow. After submitting the 
keyword (Figure 12-1), the system generates a dynamic list with the most popular matching 
places submitted by the user community (Figure 12-2). The places are sorted by their level of 
popularity which is represented by an individual rating code consisting of the amount of 
submitted recommendations for the respective place and its average grade from 1.0 to 10.0 
(Figure 13). For the ‘food’-tag, the system has found seven entries with the top place having 9 
submitted comments and an average rating of 9.1 out of 10. On this screen, users can see at a 
glance what the hot-spots in the respective area related to ‘food’ are. It provides a democratic 
reflection of what local residents consider as the top places to get food. 
                                                     
1 Due to better image quality, the screenshots were made with a simulator of the Opera Mini mobile 
browser (http://www.operamini.com/demo/). However, the CityFlocks application can be accessed 
anytime from any internet enabled mobile device with an installed mobile web browser 
(http://staff.ci.qut.edu.au/~foth/historyLines/login/login.html) 
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Figure 12: Workflow of the CityFlocks system: three simple steps to gather urban information 
from local residents 
 
Figure 13: The system lists all relevant places to a particular tag ordered by the average user 
rating. The number of comments provides a hint for how significant the rating is. 
4.2.2 Design Implications for Direct Social Navigation 
As discussed in section 2.1, direct social navigation is an approach that people make use of 
when they directly ask individual others for navigational help or advice. In contrast to indirect 
social navigation, where we only see implicit traces of previous navigators, direct social 
navigation allows people to ask specific questions and gather subjective opinions from others. 
Indirect Social Navigation provides preliminary information about good places (e.g. crowded 
restaurants vs. empty restaurants), but sometimes we need more detailed information. The 
reason for a restaurant being crowded could be that they serve excellent meat dishes. However, 
if somebody is looking for a good fish restaurant, this very indirect social tip of a crowded place 
would mislead people, particularly if the place is known under locals to have good meat dishes 
but rather poor fish dishes. In such cases, direct social navigation methods provide better 
service. A direct conversation with a local resident for example can easily clarify all obscurities. 
In order to provide the user with the most comprehensive description, both indirect navigational 
help - average rating list (Figure 12-2) - and direct navigational help - conversation with local 
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residents - are utilized. Users can follow the place-link which brings up a new screen displaying 
a list of user comments related to the respective destination (Figure 12-3). This provides 
qualitative contextual information, based on the social knowledge and experiences with this site 
submitted by a number of local residents. In addition to each comment in the list, CityFlocks 
provides some personal information about its author. It tells the user when the comment was 
posted and whether the local resident lives, works or studies in the KGUV. Furthermore, there is 
a link below each comment to call or text message the respective resident (Figure 14). In case 
users who read the comments need more information, they can set up a direct voice link or send 
a text message by selecting the respective link. This function enables CityFlocks users to 
connect to local residents who are willing to provide help with local knowledge, but have never 
previously met. Due to privacy issues, the phone numbers of the local residents remain secret, 
so they can only be called or text messaged via the CityFlocks interface. 
 
Figure 14: Direct and indirect social navigation: CityFlocks allows users to read local residents’ 
comments or to set up a direct voice link / send an SMS if they have further questions 
 
 
Figure 15: The expert resident search function loads a list of local residents who are experts for 
things related to the respective search tag 
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Alternatively, users can choose to skip the average rating list and directly search for direct social 
contacts. The application again requests a search tag; then it loads a list of local residents from 
the database that have specified to hold knowledge or have experiences regarding the respective 
tag. Figure 15 shows a screenshot of an expert resident search request for the ‘shopping’ tag. 
Besides the links to send an SMS or call the respective resident, the application provides a 
number of profile information about the person, e.g. its role at the KGUV (resident, student, 
worker or visitor) and for how long he or she has been providing help for things related to the 
specific keyword. Furthermore, one can select the ‘see tags’ link in order to request a tag cloud 
about the person’s other fields of expertise in the city (see Appendix G). 
The ‘shopping’ and ‘food’ search-scenarios from above of course work with any folksonomy 
tag, given that the local community has uploaded an according entry. As the keywords that 
describe the user comments are based on user generated tags following the folksonomy concept 
[17], the system is not restricted by the kinds of places that can be submitted. The community of 
urban residents is able to upload and organize recommendations for any existing facility or 
destination in the city.1 
Incorporating the location based comments submitted by local residents, CityFlocks tackles two 
crucial problems that people usually have with social navigation. For example how do you 
identify a good restaurant at non peak-times- when it is hard to make a decision based on how 
many other people are sitting in the restaurant? Or how can people get a recommendation about 
a place that they are heading to the next day? In both scenarios it is hard to employ a 
conventional direct or indirect social navigation approach as there are time and space constraints 
which prevent us from asking or observing other people. In the case of time differences or 
spatial remoteness CityFlocks makes information accessible asynchronously. Popular paths 
from earlier navigators and recommendations from local residents are logged in the CityFlocks 
database and can be requested anytime. Additionally, the fact that CityFlocks runs as a mobile 
phone application allows local recommendations to be accessible to anybody from anywhere, at 
anytime. 
This section introduced a design approach for a mobile phone application that follows the social 
navigation approach. As this is a novel approach in the context of an urban information system, 
it needs to be evaluated on user experience and efficiency. The following section describes the 
user tests and evaluation of the system’s design and interaction that was proposed earlier. 
4.3 User Study: Evaluation of Direct and Indirect Interaction 
Methods for Social Navigation 
The user tests tackled two issues. The first aim was to find out if people perceived the 
information provided through CityFlocks by the local community of residents as beneficial, 
compared to information provided by professional sources, such as a local city magazine. 
Furthermore, it aimed to explore which communication mode (based on direct and indirect 
social navigation) people would use to gather the information they needed. The participants 
were able to choose from reading user generated comments or directly connecting to a resident 
via SMS or voice link (see Figure 9). 
All participants were observed while using the system and were subsequently interviewed2. The 
objective was to find out which features and interaction modi they were selecting under what 
conditions and why; for example, if they felt comfortable talking to strangers on the phone and 
                                                     
1 As the time of the user tests, the CityFlocks database contained 53 registered users and 241 comments 
on 159 different places. 
2The question guideline for the interviews is attached in Appendix H; the transcripts of all interviews can 
be found in Appendix I 
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asking them for recommendations or if they would rather use text messaging or browse the list 
of  anonymous comments. 
Browsing Location Based User Comments 
All our field study participants found that the tag-search was a convenient method to get a quick 
list of options of where to go. Furthermore, they perceived the rating notes as a valuable first 
impression of a place’s quality and evidently, the more positive recommendations a place had, 
the more trustful it appeared to be. When a particular place was selected from the list, a number 
of user generated comments regarding this place was displayed. The participants’ feedback on 
those location based, user generated comments was positive. 
“It sounds really vague, but it’s a feeling that you’re connected with somebody. 
There’s a persuasive element to it as well, so you’re connected with somebody 
and they said this is good for these reasons. That’s very different from seeing an 
ad or article that you’re not going to engage with. There is no exchange really, 
and you’re left still feeling like you know nothing, whereas here you’ve 
connected to somebody and they’ve almost talked you in something or talked 
you out of this... So there is a little bit of persuasion going on, but that’s 
important, that’s what you want to do. You want to be persuaded because it 
takes away from you to make a decision when you don’t have enough 
information to make it. So it’s somebody else who’s got that information and 
they can give you a shot, you know what I mean? You feel like you’re not alone 
in the place. Other people have made experiences and share that with you, I 
think that’s really cool!” 
The most valuable characteristic about the user comments list is that it provides a culminated 
list of different opinions from various independent people, which can be requested by any 
facility in the city. The participants used the list as a snapshot of what a place is like without 
having to go around and ask a number of people or try each service personally. In contrast to 
city magazines and other information material from professional sources, CityFlocks was 
perceived as a channel where information was being published uncensored, by people who had 
no conflict of interest with the places they wrote reviews about. As it reflected the opinions of 
many individuals it was perceived as a rather democratic source of information. 
The comments not only tell people about the place itself but also about the people that socialize 
there. Providing hints about what kind of people usually are present, can also provide some 
valuable information about the location itself. In one problem scenario for example, a 
participant was asked to find a good park at which to have a barbeque with some old friends 
from high school. After she had read the comment “I love to spend time here with my 
granddaughter”, she decided that this might not be the right park for her and her friends, since 
the anticipated noise level might not be acceptable. Furthermore, the participants drew 
conclusions about things the users did not mention in their comments. Searching for a good park 
at the KGUV to have a barbeque and a relaxed afternoon with some friends, one participant 
said, “I guess if there was a busy street or something you know, people would have mentioned it 
in their comments”. Other than the people who had never been to the KGUV before, the two 
participants who are familiar with the KGUV used the system to compare their opinion about 
certain places with those of other residents, for example if a place was expensive or had 
unfriendly staff: “Oh, I wanna see the [local grocer], somebody told me it’s quite expensive, let 
me check this out!” 
One drawback of the user comments that was identified during the tests is that some places had 
none or only very few comments, so an information seeker would not get sufficient feedback on 
what a place is like. We anticipated this outcome beforehand and therefore implemented a voice 
link channel that enabled information seekers to directly connect with a local resident who was 
likely to know the answer to their question. The system uses the folksonomy concept to match 
the request with an appropriate expert resident (Section 5.2.2.1). 
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Direct Voice Link 
In order to offer a rich mode of communication between the information seeker and the adviser, 
CityFlocks provides a direct voice channel option. Obviously, the direct voice channel holds 
many benefits compared to the asynchronous user comments, such as enabling the seeker to 
provide more contextual information about their question and current situation. Taking this 
contextual information into account, the local resident can personalise their answer to the needs 
of the seeker, which would probably result in a richer interaction. However, the participants in 
our field tests would barely use the direct voice link function. This was in spite of the fact that 
they were aware that all expert residents who left their number in the system had acknowledged 
that they are happy to provide direct advice to any information seekers in the city. The main 
reason for not making use of that function was that they were scared of talking to a complete 
stranger. 
“No, I wouldn’t call them, unless I know them. I don’t know, I don’t think I 
would call them, because I don’t want to bother people, although they 
acknowledged I could call them.” 
“I wouldn’t just call a random person. I would like to know at least something 
about them, before I call them. If it said, for example ‘Anne, 23, medicine 
student’ I would consider ringing her up for advice, but what if it’s a professor 
or doctor or whatever, you know. That could be awkward. I wouldn’t really 
know how to talk to them.” 
“Probably no, I prefer to call people that I know. During the day, you know, 
people work, I don’t know. If I had the option to send an SMS, I would always 
go for the SMS.” 
Some of our non-native English speaking participants perceived the language barrier as an 
additional reason not to make use of the direct call. They were fine with reading user comments 
in English; however, they said that they would never ring local residents to ask them for advice. 
Another reason that made it hard for our users to utilize the direct voice link was that they were 
afraid to interrupt them, which was generally considered to be rude. 
“I think I liked the comments better... I would be scared that they would be rude 
to me if I interrupted them. And if there’s some comments there, I can just check 
them.” 
“Well, I usually prefer to look at the comments before I annoy people, because 
they might say, oh I entered that in the system, just look it up.” 
“And even if they leave their number, well they’re busy people, too, I guess, and 
have jobs. So I would rather check out the comments.” 
One participant did ring a local resident to find out where to get a good coffee at the KGUV. 
After the phone call, she explained why she found it awkward: 
“Well, she was in traffic and couldn’t hear me, that was kinda awkward. And 
then she said she wanted to call me back and I thought no, it’s okay… I was just 
gonna find out about the quality of the coffee at this place, you know what I 
mean? If she had to call me back, I would have felt bad making her to call me 
back. I mean when it was just about the bloody coffee I would just go, I mean 
it’s $3.” 
Similarly, another participant explained: 
“It’s just because I wouldn’t call random people about information which park 
they like or where they usually drink their coffee for example; I just wouldn’t do 
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it. I guess, if I was desperate, and the information that they provided is 
something I really wanna know but is not specific enough, then maybe. But I’d 
have to be quite desperate to find out about that information you know. It would 
have to be kinda important to me or whatever.” 
“It’s tricky, because if the information that I want is very important, like getting 
furniture, you know, and if I worried about the quality of the furniture, then it’s 
a matter of trust, right. If I don’t know these people, I wouldn’t know if I can 
trust them. If I knew it was a friend or friend of a friend, I could calculate the 
trust rate somehow; that would help me with how much I can trust their 
recommendation. 
Evidently, people feel awkward calling other people directly if the information they are 
searching for is not really important. This especially holds true if those people are strangers. Our 
findings indicate that for local city information the asynchronous, indirect communication mode 
works better. Our participants in the user tests felt much more comfortable requesting location 
based comments from the CityFlocks database that were uploaded by local residents 
beforehand. This is particularly true when searching for rather unimportant everyday-like 
information such as ‘where to get a good coffee’. People would only make use of the direct 
voice link if they want to find out about something that is really important to them, for example 
a recommendation for a shop before they buy something expensive, such as furniture. In this 
case one would need to provide contextual information about the caller to give the respondent 
an idea who they would be talking to in the first place. Participants indicated that gender, age 
and occupation would already give them a rough idea about the other person. More importantly, 
a feature that indicated the level of trust in the stranger or highlighted direct friends who can 
provide the information a user is looking for, would be much appreciated. In order to give a 
sense of trust to information seekers before calling an expert resident, we are thinking of 
implementing a ‘friend of a friend’ feature in the form of a facebook.com add-on application 
that highlights contacts that one is connected to through a number of degrees. 
The evaluation responses also illustrate that information seekers are scared of interrupting 
people when calling them for advice. One possibility that would tackle this issue would be to 
upgrade CityFlocks with a real-time context awareness function that tells the information seeker 
when the other person is really ready to take calls. Satchell’s avatar based mobile phone 
application ‘Swarm’ [87] is a good example of such a system. 
Direct Text Message 
Similar to the direct voice link, the participants in the user tests hesitated text messaging 
strangers who the system proposed as expert local residents for a particular topic. Moreover, 
they were very aware of a major drawback of the asynchronous SMS-function: It sometimes 
takes quite a while until people respond to text messages. Consequently, they would not use 
SMS when they were in a rush, because obviously, there was no time to wait for the response. 
However, in scenarios where they had quite some time, for instance, when trying to find out 
about a good park with a barbeque that they could go to next weekend, they found text 
messaging a convenient feature, as this response demonstrates: 
“SMS is fine if you want to find a place that you need to go to in the next couple 
of days. But if I was hungry and want to find really quick food, then text 
messaging doesn’t make much sense, since you know, it would maybe take 
people five or ten minutes to write back”. 
As one participant from the KGUV claimed, sending a text message to a stranger was no option 
for her. However, when she found a friend of hers being an expert resident for parks, she 
decided to send her an SMS. Thus the friend-of-friend feature mentioned above may similarly 
be applied to the SMS option as well. 
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General outcome: Prioritization of recommendations that come from friends 
The focus group interviews have shown that people sometimes wish to get recommendations 
from friends in particular. Apparently, there are some types of recommendations that we would 
rather get from friends than from random strangers. That could either be very important or 
rather personal recommendations where the advice provider can only give a good advice when 
having known the other person for a while. When participants were asked how he would gather 
information about where to dine when in a new city, they answered 
“I’ll ask friends who live there. How is it, where [do] I go? Friends first, then 
websites.” 
“I would definitely just ask my friends to start with if I wanted to know about 
something. Might depend a little bit on, sort of the type of information that I was 
looking for. Maybe 'Is there a good doctor to see at the health service' for 
example. 'Which doctor would you see?' - that might be a different type of 
information to 'Where do I get the bus from?'. I think just about anything I 
would do to be honest, my first call would be other people, either my friends or 
colleagues.” 
It seems logical that, if people need help with something, they first want to consult friends, 
rather than strangers. The problem here is that we sometimes do not know what our friends, 
friends of friends or neighbors know. Consequently, we do not know which friends to consult 
for a specific question. We are just not aware that a close friend or colleague may have the 
perfect answer to our problem. This hidden pool of social knowledge can easily be revealed by a 
search function that prioritizes recommendations and voice links to one’s friends or friends of 
friends. From the technical point of view, the CityFlocks database scheme (Section 5.2.2) can 
easily be updated with a ‘friend’ table, storing virtual connections between individual users who 
know each other in person. 
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5 Technical Overview 
This section provides an overview of the CityFlocks system and describes the technical issues 
regarding the development and design of its individual components. The following sections 
explain the different parts of the system, that is, an interface for the data input, an interface for 
the data output and a backend system to store and manage the data. The output interface is 
represented by a mobile client (Section 5.1), enabling mobile phone users to retrieve specific 
content from anywhere, right at the point of inspiration when a certain piece of information is 
needed. Section 5.2 describes the backend system with the database and server side scripts that 
contain the system’s functionality and core logic. Section 5.3 covers the input interface. It was 
implemented as a web application, providing users with an interactive Google Maps mash-up 
for the creation of location based comments. Finally, section 5.4 explores options and future 
development work to add value to the CityFlocks service. 
5.1 Mobile Client 
The CityFlocks output interface was implemented as a mobile application in order to enable 
people to request specific urban information right at the time and place when they need it. From 
the conceptual point of view, developing mobile phone applications is different from traditional 
desktop applications. There are some key issues and limitations on the mobile platform to be 
considered before starting with the design and development phase. Therefore, this section 
initially discusses some typical issues when developing software for mobile phones. It then 
describes the overall design as well as the implementation phase of the CityFlocks mobile 
client. 
5.1.1 Typical Design and Development Issues with Mobile Applications 
Screen Size 
Compared to desktop and laptop computers, mobile phones have a smaller screen size. Since all 
relevant information has to be squeezed into a relatively limited space, page layouting becomes 
a challenging task. As lengthy scroll-down lists are not user friendly, the instructions on each 
screen need to be narrowed down to the crucial information. That means designers need to avoid 
long text sessions and big graphics. Further complicating the design challenge, mobile 
applications can only display one window at a time, making multitasking difficult. 
Consequently, it is important that the individual screens form an intuitive screen flow. 
Navigation 
The majority of mobile phones are navigated only through a number of fixed buttons controlling 
discrete, predefined areas on the screen, e.g. a navigation key or roller wheel [88, p.77]. In 
contrast to platforms with a continuous pointing device such as a computer mouse, mobile 
phone applications are less flexible. One design development to counter this was the 
introduction of the Softkey, a button that dynamically performs whichever function is currently 
displayed. However, real flexibility is only achieved by new generation phones that simplify 
these navigation issues with touch screen technology, for example the Apple iPhone [89]. Then, 
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for each application the navigation elements can individually be designed and loaded on the 
screen, which is yet impossible with fix or soft key buttons [90]. 
Bandwidth 
Bandwidth is an important consideration when developing internet applications for mobile 
devices. In recent years, browsing average web pages has been enabled by the introduction of 
3G networks such as UMTS (Universal Mobile Telecommunication System) with typical 
transfer rates of around 384 kbit/s. However, developers need to consider that many users only 
have slower 2G or 2.5G connections, like HSCSD (High-Speed Circuit-Switched Data) with 
14.4 kbit/s or GPRS (General Packet Radio Service) with 80.0 kbit/s maximum downloading 
rates. Displaying data-intensive multimedia content, such as video or high resolution pictures 
can be very frustrating due to long download times. 
Limited battery power 
Every command and initiated process on a mobile device requires processing power and battery 
consumption, which is a rather scarce resource on mobile devices. One can prevent unnecessary 
battery consumption by considering low-power architectures for mobile devices, e.g. storing 
complex algorithms on the server side and using the mobile frontend as a thin client whenever 
possible. 
Programming Platform 
There are many types of mobile devices, ranging from basic voice-centric phones and enhanced 
smart phones with Personal Information Management (PIM) functions to wireless information 
devices and all kinds of hybrids in those categories [88, p.63]. Furthermore, they run on 
different operating systems (e.g. Symbian, Windows Mobile, Palm OS, Mac OS X, etc.) that 
support various application programming interfaces (API) for the development of custom 
software in the specific device category. Some of those APIs are proprietary and not cross 
platform compatible, e.g. the .NET Compact Framework or Python, which is limited to 
Microsoft or Nokia (S60 Series) devices. Another popular platform is the Java 2 Platform Micro 
Edition (J2ME), a set of Java APIs for software development on constrained devices, such as 
mobile phones or PDAs (Personal Digital Assistant). The benefit of J2ME is that its applications 
are compatible to a wide range of mobile phones. The related J2ME configuration, CLDC 
(Connection Limited Device Configuration) is supported by 99% of all currently sold phones 
[91], basically embracing all mobile phone owners as potential users. 
A significant drawback of J2ME as well as applications from all other platforms mentioned 
above is that they need to be installed before usage. This can sometimes be a significant barrier 
of uptake for non-technical users who are challenged by the installation process. With browser-
based applications on the other hand, one only needs a single application, that is a mobile 
internet browser to access an unlimited number and various types of web-based applications. 
However, mobile web applications require a decently fast internet connection, and, depending 
on the service provider and type of contract each new page request may cost money. 
 
CityFlocks utilizes a web-based system architecture for a number of reasons. When developing 
an information system, the highest priority is to make sure that as many target users as possible 
can access it. As the target group of CityFlocks covers all tourists and residents of a city, the 
user demographics and types of mobile devices to be addressed are diverse. Thus, the 
application has to be cross platform compatible, running e.g. on Symbian driven mobile phones 
as well as Microsoft or Palm devices. Second, as many people decide to use such an information 
service rather spontaneously, they should not be required to run through an installation process 
first, but provide instant access. As described above, a browser-based application bypasses both 
of those issues. Besides a one-time installation of a mobile web browser, there is no installation 
necessary for mobile web applications. However, internet enabled phones usually come with a 
preinstalled browser, for example the Opera Mini Browser [92]. Furthermore, they are 
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compatible with all platforms and mobile phones that support mobile web. The web based 
architecture brings some additional benefits to the development of CityFlocks as a mobile 
information system: 
• Seamless updates: The core logic and functionality of a web application is usually on 
the server side. That means that the system can be upgraded with new features without 
asking the users each time to install new, updated versions of the client. This 
characteristic, referred to as “perpetual beta”, is used by many successful business on 
the web. For example Google services, such as Google Mail [93], Google Calendar [94] 
or Google Text and Tables [95] 
• Low-power architecture: As a typical web service, CityFlocks uses the Hypertext 
Transfer Protocol, a request/response protocol between a service requestor (client) and a 
service provider (server). The client makes a HTTP request, which is then processed on 
the server side and the results are sent back as a dynamic HTML page to be displayed 
on the client again. As the data processing, such as database retrieval and formatting 
happens on the server side, the mobile device is a rather thin client that needs much less 
computation - and thus - power resources. 
• Multichannel capabilities: The fact that CityFlocks is operated on a web server makes 
it accessible not only to mobile devices, but for any device that is connected to the 
internet. Later in this thesis the multichannel quality and inherent flexibility of the web 
architecture will be shown on an additional output interface, a GoogleMaps mash-up 
application that provides a geographic overview of all stored comments in the database 
(Section 5.3.2). Section 5.4 will discuss some other use scenarios and value added 
services that this flexible web architecture affords. 
5.1.2 Workflow and Design of the CityFlocks Mobile Client 
CityFlocks provides two options for mobile users to gather city-related information. As 
illustrated in Figure 9, one can either use the concept of direct social navigation, i.e. search for 
an expert resident who can give personal recommendations via a direct voice link, or can search 
on location-based comments that local residents have created to provide details about specific 
urban locations or services. The workflow of the mobile client supporting these features is 
shown in Figure 16. 
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Figure 16: The workflow of the CityFlocks mobile client is divided into two search 
modules, one for location-based comments, and the other for expert residents. 
First time users of CityFlocks can register for the service with their mobile device. Then, after 
logging in with the correct username and password combination, the main menu appears where 
the user can choose between the two options mentioned above: 
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CityFlocks Comments Search (Indirect Social Navigation) 
The CityFlocks comments search page consists of a form which allows the user to enter a 
keyword to search for a location, service or activity they want to get a recommendation for. 
Based on a folksonomy-search algorithm the system scans the relevant entries from the database 
and dynamically generates a list of related locations in the city. As CityFlocks is entirely user 
driven, the list is not guaranteed to be exhaustive and  not necessarily all existing urban facilities 
that relate to the user’s keyword are listed. Rather, it represents a pool of selected facilities that 
local residents have annotated and uploaded to the CityFlocks database. Selecting an item from 
the location list (Figure 12-2), requests the system to generate a new database inquiry and 
display all comments related to the respective location (Figure 12-3). The user can now scroll 
through the list of comments and gather a first impression of what the respective location is like 
from the local residents’ point of view. If further information is needed, they can just follow the 
respective link from the comments page to the CityFlocks direct social navigation module, 
which is described in the following section. 
Expert Resident Search (Direct Social Navigation) 
Similar to the comments search, the expert resident search allows users to find local residents 
via a free keyword that describes the local resident’s area of expertise. Again, the folksonomy-
algorithm searches in the database for registered expert residents that meet the user’s request 
and generates a list of all experts available for the respective topic. Finally, the user can choose 
if they want to set up a direct call to the resident or send an SMS. Before contacting a resident, 
they can view the expert’s tag-cloud. This is a summary list of all tags (keywords) describing 
the entries that the respective expert resident has submitted to the system. This list might be 
helpful to get a better idea of what other knowledge areas the expert resident can offer before 
contacting them for advice. 
5.1.3 Implementation of the CityFlocks Mobile Client 
CityFlocks’ system architecture was designed in a way that the service can theoretically be used 
from any internet-enabled device, not just mobile phones. The method chosen to enable such a 
multichannel information system was to separate the document content from the document 
presentation. First, all contents and CityFlocks-relevant data is physically stored in a MySQL 
database. This data does not contain any meta information about the design or presentation of 
the later document. Individual SQL-queries that are embedded in server-side PHP scripts poll 
this information, after they are triggered by an HTTP request, e.g. from a web browser. Then, a 
PHP-script sets up a database-connection and queries the respective data. The MySQL database 
responds with a so-called Resultset containing all stored tuples whose attributes correspond to 
the query. After having received the database response, the script processes the Resultset and 
uses different markup languages to format the information depending on what data format the 
service requestor needs. For example, it generates HTML files for a web browser client, RSS 
files for a news reader, or other XML specific formats that can be used by Simple Object Access 
Protocol (SOAP) services for instance (Figure 17). 
 
Figure 17: A server side PHP script queries required information from the database and formats it 
appropriately for the client 
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Cascading Stylesheets: Different Styles for Different Media 
For the case study (Section 3.4), the raw data from the CityFlocks database were processed into 
dynamic HTML files, which were then displayed on a mobile web browser. Again, the principle 
of keeping the document data separated from the document presentation was applied. The 
HTML document only describes the logical structure of the data using so-called markup tags, 
e.g. for the different headings (<h1></h1>, <h2></h2>, etc.) or table contents 
(<table></table>). In order to define the presentation of the individual markup tags (i.e. font, 
color, layout, etc.) and their appearance in the later document, Cascading Style Sheets (CSS) are 
used. As various CSS files can be attached to the same HTML document, the raw data can 
automatically be rendered for presentation in different ways. This allows the same documents 
written in HTML to be individually formatted and displayed on several media, such as a mobile 
phone or a desktop computer (Figure 18). 
 
Figure 18: Separation of document content and document presentation enables flexible 
multichannel capabilities 
For later edits or structural changes of the documents, only the original HTML file (or the 
respective PHP script) needs to be edited. All stylesheets will inherently update the edits and 
display the updated version of the document on the respective client. That means that by 
separating the content and the presentation of the document, it is much easier to administrate 
and keep the information on all channels updated and synchronous. 
In the following example, the HTML-file is linked to two different stylesheets, desktop.css and 
mobile.css.  
 
mainMenu.html 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
… 
… 
<link rel="stylesheet" type="text/css" href="css/desktop.css" 
media="screen"> 
<link rel="stylesheet" type="text/css" href="css/mobile.css" 
media="handheld"> 
 
<title>Main Menu</title> 
… 
… 
</head> 
<body> 
… 
<h3>Welcome to CityFlocks! What do you want to do?</h3> 
… 
</body> 
</html> 
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With the “media”-attribute in the <link>-tag it is specified for which media each stylesheet is 
meant to render the document for. Media=“screen” tells the server to use the style information 
from desktop.css for screen-devices, such as desktop computers. Media="handheld" uses 
mobile.css and renders the same information explicitly for handheld devices like mobile phones 
or PDAs (Personal Digital Assistant). The following source code example shows the definition 
of the body tag in media.css, optimizing the presentation of the HTML file for the Nokia 6630 
mobile phone, which was the test device employed during the field study. 
 
desktop.css 
body{ 
 font-family: Arial, Helvetica, sans-serif; 
 font-size: 12px; 
 color: #003300; 
 background-color: #EEEFD8; 
} 
 
 
mobile.css 
body{  
 font-family: Arial, Helvetica, sans-serif; 
 font-size: 10px; 
 
/*176 x 208 pixels - Screen size of Nokia Series 60 v2 devices*/ 
 max-width: 176px; 
 max-height: 208px; 
 
 border: 1px solid #CCCCCC; 
 padding: 3px; 
 background-color: #EEEFD8; 
} 
 
 
Using this syntax new custom stylesheets for many other types of media are easily defined, for 
example media=”speech” for screen readers, media=”print” for printed documents or 
media=”tv” for televisions. 
Converging Web Applications and Telephone Services 
A key benefit when developing mobile phone applications is that designers can take advantage 
of its various communication channels for its service. Besides making phone calls, mobile 
phones usually support SMS and MMS, and new generation models come with internet access. 
Since all these communication channels run on the same device and operating system, it is 
possible to mix them and thus create new services that use hybrid information and 
communication methods. 
While browsing the CityFlocks application, users can select a Call-link, and the application 
automatically makes a phone call to the respective person. On newer mobile web browsers that 
come with internet enabled phones, href-links that are formatted as 
<a href=”tel:+49123456789”>, automatically trigger the calling function of the 
phone’s operating system and initiate a call to the respective number. Similarly, 
<a href=”sms:+49123456789”> triggers the phone’s messaging application for writing an 
SMS. As soon as the phone call ends (or the SMS is sent), the operating system switches back 
to the web application and the user can proceed browsing. However, these instructions may vary 
among different phone manufacturers and models. Nokia for example has published a 
specification for designing XHTML content and applying such schemas explicitly for its S60 
platform [96, S.42]. It ensures that applications following this guideline are displayed correctly 
on the preinstalled browser, and that local applications on the phone can be accessed using a 
URI scheme mentioned above. Such specifications are also implemented in browsers that are 
developed for specific devices, such as the Opera for S60 [97]. 
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In the CityFlocks application, the URI schemes have been implemented dynamically. A PHP 
script polls the number of the respective telephone user from the database and then generates the 
ahref-link for a phone call or an SMS respectively. 
 
<?php 
//SQL queries and storing the contact information in the respective 
variables, e.g. $phonenumber, $usernameCallee, etc.] 
… … …  
… … 
… 
 //only if $phonenumber is not empty, i.e. user has admitted to 
receive phone calls 
 if ($phoneNumber != "") 
 echo " <div class=\"contactDetails\"> 
<a href=\"tel:$phoneNumber\">Call $usernameCallee</a> 
</div> 
"; 
//only if $sms is not empty, i.e. user has admitted to receive SMS 
if ($sms != "") 
echo " <div class=\"contactDetails\"> 
<a href=\"sms:$sms\">SMS $usernameCallee</a> 
</div> 
"; 
… 
… … 
?> 
 
Obviously, there are some security issues to be considered, if such a web service is launched 
publicly. The rendered HTML pages do not show the residents’ number directly, but a short link 
saying Call/SMS and the acronym of the respective user. However, the source code for the 
transmitted HTML page contains the full phone number and can easily be seen by anybody who 
understands how to browse HTML source code. In addition, when initiating the call, some 
mobile phone models display the raw phone number when processing the link. This jeopardises 
the hidden-link method. 
For the field study, all users have explicitly admitted that their contact information can be seen 
on a shared community platform, so there were no legal issues involved. Though, before 
launching such a service officially, it would be a good idea to integrate a gateway in the system 
that forwards all incoming calls from CityFlocks users to the respective expert resident. With 
the gateway, the source code would not contain the raw telephone number, but the number of 
the gateway and a ciphered code that would tell the gateway to which number it has to forward 
the incoming call. 
 
    
Figure 19: Each user has to register and log in before using CityFlocks. This can be easily 
completed from the nominated mobile interface 
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Login Management 
In order to ensure a certain degree of security, CityFlocks requires users to register before they 
can use the service and search for comments or contacts. The registration process requires the 
user to choose a unique username and a password, and fill out a short profile form for the first 
name, last name, address and contact information. 
After the user has entered his username and password (Figure 19-1), the form is posted to a PHP 
script (see Appendix J - login.php) that validates the entered combination. If the login data are 
correct, the user is forwarded to the main menu (Figure 19-2.2), and a cookie is set to keep the 
login status valid for the next 30 minutes or until they explicitly log out again. Otherwise the 
system displays a message about the wrong login data and provides a link to try again (Figure 
19-2.1). Once logged in, the user can freely navigate through all sites shown in Figure 16 and 
the system knows which users are online. Each of those sites has an embedded module making 
sure that the user is still logged in (Appendix J - checklogin.php). If the login cookie expires or 
the user has logged out in the meantime, no access is granted to the site. 
5.2 Database and Backend System 
Until now, the description of CityFlocks was focused on the information representation as well 
as the different features provided by the system. This section covers the other side, i.e. how the 
CityFlocks information and data are stored, organized and retrieved. It provides an overview of 
the modeling (Section 5.2.1), design (Section 5.2.2) and finally the implementation phase 
(Section 5.2.3) of the database system, as well as considerations and reasons why specific 
alternatives have been chosen. In addition to the structural description of the stored data, it 
describes how the database is connected to the frontend application and retrieved using various 
search options. 
5.2.1 Selecting the Database Model 
The CityFlocks data management system was selected to follow the relational database model. 
The relational model, first presented by Edgar F. Codd [98] proposes that the information stored 
in the database is organized in tables. Each table consists of a number of unordered tuples 
(rows) that are defined by so-called attributes, i.e. values of the columns in the respective row. 
The major benefit of the relational model is the flexible operations to query specific pieces of 
information from the database. Those queries can be defined in the Structured Query Language 
(SQL), a language for retrieving and managing data in relational database management systems. 
The answer to an SQL-query is returned as a set of tuples that meet the conditions specified in 
the query. With operational relations supported by SQL, such as a Join between multiple tables, 
relational databases can be queried very precisely to gather specific information that is needed 
for a special service or application. Such a high flexibility in retrieving data and the methods 
provided by the model to store data consistently and prevent redundancy were the main reasons 
to select it for the CityFlocks application. These factors are also the key reasons why the 
relational model is more commonly used and popular than the hierarchical, object or network 
model. 
5.2.2 Designing the Database Scheme 
The database scheme is a method to describe the structure of the data, based on the selected 
database model. The scheme defines the relations’ names and their relationships among each 
other. Furthermore, it specifies the domains of all attributes and its constraints that should hold 
in each state of the database to ensure data integrity. In addition, its structure, if designed 
properly, prevents data anomalies such as redundancy (i.e. duplication of stored data) or 
inconsistent data instances. 
The design of the database scheme is very crucial for the system’s later performance and queries 
that can be made by later applications. Therefore, it needs to be developed with respect to the 
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application's requirements regarding maintainability, scalability and response time. For 
example, in some cases it can be important that the respective scheme allows efficient 
processing of some special queries within a certain amount of time; or that it is easily 
upgradable with new data or joinable with other databases towards a shared data warehouse. 
5.2.2.1 Entity Relationship Model 
An effective method to draft the logical structure of the database scheme is an Entity 
Relationship Model (ERM) [99, 100, p.272]. It visualizes the structure of the database scheme 
on a very abstract level and independently from the database platform that is used for the later 
implementation. 
The ERM consists of three major elements - entities, attributes and relationships. Entities are 
drawn as rectangles and represent discrete objects that are mostly existent in the real word. This 
can for example be a person, a car or a garage. Those entities are characterized by attributes and 
represented by ellipses that are connected with a line to the respective entity. A car for example, 
can have the attributes “color”, “maximum speed” or “horse power”. Relationships on the other 
hand describe how one or more entities relate to each other. A person for example, can own a 
car, or a car can be parked in a garage. 
Before starting with the design of the ERM, it helps to recall the main purpose of the system: 
CityFlocks is a service that informs people about places by using location based 
recommendations from local residents. Looking at the system from this abstract point of view, 
one can easily identify the major entities of the system; people (i.e. User), locations (i.e. Place) 
and recommendations (i.e. Recommendation). The relationships between those entities are 
relatively intuitive as well: A user creates or writes a recommendation, and the recommendation 
describes a geographical place. 
Until now, the model seems to be fairly simple. However, at this stage it not only needs to be 
considered how the data is stored, but also how it can be retrieved by applications connected to 
the database system. The scheme that will later evolve from the ER-Model has to support 
various types of requests from users, and on the other hand ensure efficient search with a quick 
response time. A very common approach is to structure information by categories and ask users 
to classify their entries accordingly. For an urban information system such categories could for 
example be “shops”, “restaurants”, “parks”, “hotels”, etc. However, setting up such a list is a 
tough task, since there would always remain some facilities which do not fit in any of the 
predefined categories and others that belong to two or more categories. Consequently, many 
entries are either saved under the wrong category or redundantly, i.e. in more than one category. 
This facilitates hardly retrievable and inconsistent data. 
Folksonomy for Data Management and Retrieval 
An alternative method for data management and retrieval is folksonomy, a user-based taxonomy 
that uses keywords, so-called tags, to describe each object stored in the database. It is a very 
popular method for web-services to organize online content, such as weblinks, pictures or 
photos. In this case however, folksonomy is used to flexibly categorize and retrieve location 
based comments in urban places. Though, the users are not restricted by predefined categories, 
but can use a number of tags to individually categorize each of their entries by themselves. 
Following this folksonomy idea, the CityFlocks ER-Model gets one more entity: Tag. 
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Figure 20: The CityFlocks database model leverages user-generated tags to organize its content and 
enable dynamic search requests 
Figure 20 shows some important design decisions, relevant to the data organization and to what 
kind of information can be queried by later applications. These are described in the following 
list: 
• Rating system: Each place that is stored in the system is described by one or more 
recommendations. A recommendation can only be applied to one specific place and 
consists of a textual comment and a quantitative rating from 0-10. Such a structure 
allows the later application to calculate the average rating and list all comments for each 
place in the system. 
• Community driven data organization: A recommendation is created by exactly one 
user, and can be described by a number of tags. Those tags are later used to retrieve 
recommendations and the places described by the recommendations. As different users 
use different tags for their recommendations about the same place, each place will 
eventually be described by the union of tags from all users. A café in the city for 
example might be tagged with “ice cream” and “milkshake” by one user and with “late” 
and “cappuccino by another. A visitor can later find this very café by any of those tags. 
In contrast to a category system, such a user based folksonomy organization is much 
more flexible. 
• Tag clouds: As the system keeps track of which tags have been used by which users, 
for each expert resident an individual tag cloud can be created in order to visualize his 
or her entries. 1 Such a tag cloud implicitly describes the expert domain of a user and 
allows others to get a rough idea of what places and areas that user is experienced with. 
If there is more than one expert resident providing help for a specific place, one can use 
the tag cloud to decide which resident fits better to the respective question. 
• Social search environment: A user can create one or more tags to describe a 
recommendation and different users obviously can make use of the same tags (n-to-m 
relationship). When searching for a particular tag, users can see tags what other people 
have used to describe similar places. Figure 21-2 illustrates an example for a place that 
was tagged with ‘food’. For each listed comment the user interface provides a link that 
leads to a list of related tags that were submitted by the respective user (Figure 21-3). 
For this example, the related tag list contains ‘coffee’, ‘dessert’, ‘ice-cream’ and ‘sushi’ 
(Figure 21-3) which link to places in the city that are related to ‘food’ (Figure 21-4). 
Similarly to Amazon’s recommendation feature (‘customers who bought this item also 
bought this item’), CityFlocks identifies correlations between the user generated tags 
and proposes places that are related to the initial search request. The shared tagging 
                                                     
1 A screen shot of a resident specific tag cloud can be seen in Appendix G 
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infrastructure turns CityFlocks into a mediated social environment in which one can use 
the community’s knowledge to find related places to the initial request. The system 
takes advantage of an effect that is referred to as the ‘collective intelligence of the 
community’ [39] or ‘the wisdom of the crowds’ [50]. 
 
Figure 21: CityFlocks allows users to see other users’ tags. This helps people finding 
related places to one’s initial request. 
In terms of the tag specification, a valid tag is not restricted to single words, but allows multiple 
words or expressions. This enables users to describe their entries in more detail. For example 
they might describe a place with “fish restaurant” rather than just “restaurant”. Allowing 
multiple word tags enhances the richness of the expressions and thus the quality of the 
taxonomy. Though, the search function is implemented to list the superset of the search tag, i.e. 
searching for “restaurant” will also find places that have been tagged with “fish restaurant”. 
For clarity reasons, the model in Figure 20 does not show the entities’ attributes. However, they 
are presented in a new model described in the next section (Figure 23). However, there are a 
couple of attributes that are crucial for some functions of the CityFlocks service. These 
attributes are explained in the following list. 
• “latitude” and “longitude” in the Places-table: Each place is explicitly defined by a 
pair of latitude and longitude coordinates. Those two attributes from the Places-table 
can be joined with the Tags and Recommendations-table which makes CityFlocks 
capable of location based services. With the introduction of GPS-enabled mobile 
phones, the application can be programmed to compare the user’s coordinates with the 
coordinates of the point of interest. This would allow users e.g. to search for “all places 
that were tagged with ice-cream within a one mile radius from my current position”. 
• “amount” in the Tags-table: For each tag, the system uses an attribute called amount to 
keep track by how many people the tag is used. The more often a particular tag was 
used, the more relevant it appears to be for the local people at the respective place. This 
meta-information can be used by other applications to highlight such tags, e.g. by a 
larger font size or different color in the cloud-tag. 
• “isActive” in the Tags-table: This a binary attribute and specifies if a tag is active or 
not. Besides all benefits of user generated content, there is a crucial side effect, e.g. 
when users upload unethical content. The system tackles this problem with this so-
called activation attribute to each tag. Whenever a user uploads an entry, “isActive” is 
set “true” by default. However, if a tag later is identified as unethical, the system 
administrator can easily disable the entry by setting the specific activation attribute to 
‘false’. For such deactivated tags, the database responds with an empty search results 
list. In addition, all attributes that once have been set to ‘false’ can be used as a dead list 
in the system, i.e. any future entry that contains any of the keywords on the dead list can 
be rejected automatically. 
 
Designing Mobile Systems for Social Navigation in Urban Public Spaces  
50 
• “livedHereFrom” and “livedHereTill” from the Recommendations table: When 
submitting a recommendation, the user can set these two attributes to specify for how 
long he or she has been interacting with the respective place. The time difference 
between those dates gives a hint about how qualified the recommendation is. If a local 
resident has been shopping in a particular supermarket for three years for example, his 
comment might be more qualified than from a resident who moved in two weeks ago. 
Place and User Specific Communication Channels 
CityFlocks’ approach for providing urban information is to tap the local residents’ knowledge. 
Besides viewing a list of location based comments, as it was already mentioned, the user can 
choose to directly contact an individual local resident. This represents the direct social 
navigation feature given by the system. Obviously, from the local residents’ point of view, the 
method of giving recommendations varies on the place. While people might be very keen to 
provide information via phone about some local places, they might also prefer not to be 
bothered by direct calls or SMS for other places, but only provide an “indirect” comment and 
rating. From the architectural point of view, this direct social navigation supporting feature has 
been solved as illustrated in the following ER-Model (Figure 22). 
 
 
Figure 22: Expert residents can specify for each place individually if 
and how they wish to be contacted 
When creating a recommendation for a place, local residents can specify which contact 
information they want to be visible for other users who retrieve the recommendation. This 
architecture allows CityFlocks to find residents with specific knowledge and at the same time 
show, if at all, how they want to be contacted for advice related to this place. 
The system supports four communication channels by default, i.e. telephone, mobile phone, 
SMS and email. The system only displays the information and communication links that have 
been selected by the user to be accessible beforehand. If a user selected e-mail as the only 
contact channel for “The Blue Mountains National Park”, the system only proves a link to email 
questions about the park, but keeps the information provider’s telephone and mobile number 
secret. 
5.2.2.2 From the Entity Relationship Model to the Relational Data Model 
The ER-Model is a good tool to sketch and document the system architecture on a relatively 
abstract level. As it is independent from the technical details, one can easily communicate the 
different elements, relationships and dependencies of a system to even non-technical team 
members or decision makers. However, the ER-Model is too abstract to draw precise 
implementation instructions from. Thus, before implementing the database schema, the ER-
Model is transferred into another model, the Relational Data Model (RDM) that is closer to the 
machine level. The RDM contains a more detailed level of information that is relevant for the 
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later implementation, so advancing from the ERM to the RDM means to add scheme specific 
information [100, p. 176]. This information covers: 
• Attributes: The focus of the ERM is on the relationships between the different entities. 
Even tough one can specify the attributes for each entity in this model, it is often left out 
or only applied for the most important attributes. However, for the RDM the full list of 
attributes needs to be specified if not happened yet. 
• Attribute domains: For each attribute in all tables the attribute domains need to be 
specified. The domains define which values an attribute is allowed to have. 
• One-to-x relationships: Some entities in the ERM contain m-to-n relationships. Such 
multiple relationships are intuitively comprehensible for humans, though they need to 
be resolved into explicit 1-to-1 or 1-to-n relationships. This process might require 
additional tables to be added to the model. In this case, e.g. the n-to-m relationship 
between the Tag table and the Recommendation table was resolved by adding a new 
relation (RecommendationTagLinkages) and transforming the n-to-m relationship into 
two 1-to-n relationships [100, 179]. 
• Definition of default values or constraints: Some attributes might have constraints 
regarding valid values or require default values if not further specified. The username 
and password attribute in the User table have the constraints NOT NULL for example, 
since each registered user needs to have those data to login. On the other hand, the 
isActive attribute in the Tag table is set to 1, i.e. “true”, by default. If the system 
administrator wants to deactivate it, he can do so manually later on. 
With those additional data one can combine the ERMs from Figure 20 and Figure 22, and create 
the following RDM (Figure 23). In addition to the basic entities from the ER-Model which were 
necessary for the functions in the field study, the RDM also contains a relation named 
“Groups”. This relation was implemented with respect to future upgrades. The idea is to set 
virtual links between individual users with the same background or interests which enables 
users to search for entries that come from a particular group. When searching for ‘clubbing’ for 
example one might only want to request recommendations that come from the “Brisbane 
Residents” group, in order to identify popular clubs among local residents and avoid touristy 
places. The database scheme supports any user to be a member of many groups. 
Once the database scheme has been expressed in the RDM, it can seamlessly be translated into 
the Data Definition Language (DDL), a machine-oriented language for the scheme definition. 
The complete DDL-definition is attached in Appendix K. 
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Figure 23: The relational data model for the CityFlocks database: An overview of 
all relations, their keys, attributes, and relationships. 
5.2.3 Database Implementation 
Now that the database model and scheme have been specified, the design is ready to enter the 
implementation phase. For the realization of the CityFlocks-database MySQL [101] was 
selected, a database management system (DBMS) available as free software under the GNU 
General Public License (GPL). MySQL is the database component of a broader solution stack of 
open-source software that was selected to run the CityFlocks service. The solution stack of 
choice is LAMP [102], which is short for Linux, referring to the operating system, Apache [103], 
the web server, MySQL, the database system and PHP [104], a web programming language used 
to process the information from the database and e.g. create dynamic web pages. 
The setup of Linux and Apache would go beyond the scope of this work. However, as an 
operating system and web server software are necessary to run any physical web server, they 
mostly come preinstalled and configured by the service provider. For the actual development 
work, the combination of PHP and MySQL is of much greater interest. As a DBMS, MySQL is 
responsible for storing and managing the data. This covers for example access authorization or 
the transaction management and synchronization when multiple users interact with the database 
at the same time. Furthermore, the DBMS provides an interface called ODBC (Open Database 
Connectivity) that allows computer programs written in various programming languages to 
connect to and interact with the database. Using such an ODBC interface and a Data 
Manipulation Language (DML), programs can retrieve, insert, delete and update data in the 
database. 
The following code sections briefly illustrate the interplay of PHP and MySQL, used as a 
platform for the content management of CityFlocks. The interaction between the PHP scripts 
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and the MySQL database always proceeds in four steps: database connection, database query, 
data processing and finally data representation. 
Database Connection 
Before the program can do any transactions, it needs to connect to the database. For the 
connection, the script needs to know some parameters, such as the address of the host server, the 
name of the database and a valid username/password combination: 
 
<?php 
 $mysqlhost = "database.ci.qut.edu.au"; // host 
 $mysqldb   = "kguv_cityflocks";   // name of the database 
 $mysqluser = "bilandzi";   // username 
 $mysqlpwd  = "xyz";   // password 
 
$connection = mysql_connect($mysqlhost, $mysqluser, $mysqlpwd) or 
die("Could not establish connection the the database"); 
mysql_select_db($mysqldb, $connection) or die("Failure in connecting 
to the database...");  
… 
… … 
 
Database Query 
Once the connection has been established, one can start sending commands or queries to the 
database. The following example shows a search query for a keyword that can be entered by a 
user in an HTML form and is forwarded in a POST variable to the PHP script. The PHP script 
embeds the keyword in a SQL-query ($sql) and sends it to the MySQL-database 
(mysql_query($sql)). The database responds with an array that represents a relation containing 
all resulting tuples ($result). 
… … 
… 
 $searchinput = $_POST['searchInput']; 
   
$sql = "SELECT p.id as placeId, p.name as placename, p.amount, 
AVG(r.rating) as avgrating, MAX(r.dateLog) as latestUpdate 
FROM Tags t, RecommendationTagLinkages rtl, Recommendations r, 
Places p, Users u WHERE t.id=rtl.tagId AND rtl.userId=r.userId 
AND rtl.placeId=r.placeId AND rtl.placeId=p.id AND 
rtl.userId=u.id AND t.isActive=1 AND t.name LIKE 
'%$searchinput%' GROUP BY p.name ORDER BY p.amount DESC"; 
  
 
$result = mysql_query($sql) or die($sql . "Could not fetch SQL 
Data..." . mysql_error()); 
 
 $records = array(); 
 $status = "ok"; 
… 
… … 
 
Data Processing 
The next step for the program is to extract the answer from the result array ($result). The 
following script distinguishes between two cases. First, the result array can be empty, i.e. no 
data was returned by the respective the SQL-query ($sql). Then, the script skips most of its 
body and responds accordingly with a message. Second, the result array is not empty (i.e. 
$num_rows != 0). Then, the individual data rows are extracted, i.e. each tuple is fetched from 
the result array (mysql_fetch_array($result)) and is then further processed. In some cases the 
data needs to be calculated with data from other sources or further conditions might have to be 
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checked. In this case, the $avgrating attribute needs to be rounded before the data is ready for 
being formatted. As here it is tabular data, the PHP script converts them to a HTML-table, 
containing a table header and a table body. Furthermore, some of the variables are linked to 
other scripts that again trigger an SQL-query. 
… … 
… 
$num_rows = mysql_num_rows($result);  
if ($num_rows != 0){ 
 
 //print headline 
 echo "<h1>$num_rows entries found for '$searchinput'</h1>"; 
  
 //print header of the table 
 echo "<table> 
   <tr> 
    <th>Name (# Comments | Avg. Rating)</th> 
   </tr>"; 
  
 while ($fetch = mysql_fetch_array($result)){ 
  $placeId = $fetch['placeId']; 
  $placename = $fetch['placename']; 
  $amount = $fetch['amount']; 
  $avgrating = round($fetch['avgrating'], 2);  
  $avgrating = number_format($avgrating, 1); 
   
  //print body of the table 
  echo " 
<tr> 
    <td> 
     <span class=\"ratingDiv\"><a 
href=\"placeDetails.php?id=$placeId\">$placename</a></span> 
<span class=\"ratingDiv\">($amount | 
$avgrating)</span> 
    </td> 
   </tr> 
"; 
 } 
 //print end of the table 
 echo "</table>"; 
 
} 
else{ 
//print error message if no entries found 
echo "<h1>No entries found for '$searchinput'</h1>"; 
echo "Please try again with a new search...</br></br>"; 
… 
… … 
?> 
 
Data Representation 
After the data has been queried and processed it needs to be formatted. The format depends on 
which representation medium is chosen for the output. To make the format as flexible as 
possible, CityFlocks strictly separates the data content from its presentation style. In the code 
section from above, the PHP script only sets the structure of the HTML file. That means that it 
specifies the logical elements of the document, such as the headline, the table header, the table 
body or elements that contain links. However, it does not say how these elements should be 
formatted. As already described in section 5.1.3, the look and feel of a document is specified in 
external Cascading Stylesheets that for each logical element and representation medium (e.g. 
mobile phone, web browser, etc.) say how it should be formatted. 
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5.3 Web Client 
Besides the mobile frontend and the backend system, CityFlocks has a web client. This web 
client first of all provides a user interface for local residents to create location based data and 
feed the system with their urban experiences and recommendations. Second, it provides a map-
visualization to overview all submitted entries in the shared database, so the community can not 
only use mobile phones, but also this map-interface to browse through the CityFlocks 
comments. 
Finally the web client contains a platform for further projects that are based on CityFlocks. One 
project that was realized on the CityFlocks infrastructure is HistoryLines [116]. Similar to 
CityFlocks, HistoryLines acts as a social information platform for people from the local 
community. Though, it is based on its user’s biographies and identifies neighbors who have 
lived at the same place at some point of time. This section describes the CityFlocks web 
frontend, whereas HistoryLines will be covered thoroughly in section 5.4.3. 
The overall sitemap of the web client is shown in Figure 24. Like the mobile client, it starts with 
a page for registration or login. Then, in the main menu one can choose between the various 
options available for CityFlocks or HistoryLines, e.g. create a new entry, view existing entries 
or edit the personal profile.1 
 
 
Figure 24: Sitemap: the web client contains a content management interface for CityFlocks as well 
as for HistoryLines, an ethnographical project using the CityFlocks technical infrastructure 
 
5.3.1 A Web Interface Model for Geo-coded End-User Content Creation 
The key concept of CityFlocks is that it is driven by the community, i.e. the data and 
information is created by the users themselves. Before the user test was conducted (Section 3.4), 
KGUV residents first needed to feed the database with location based content and 
recommendations. Only with a significant amount of data, the service could be applied to solve 
the use cases. There are various ways how location based data can be collected from the 
                                                     
1 Registration, login and the main menu are actually the exact same files as used for the mobile client. The 
system only uses different Stylesheets (CSS) to format the content according to the respective client’s 
needs. 
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residents. With new generation mobile phones for example that come with GPS receivers (e.g. 
Nokia N95), one could for example program applications that allow people to create digital 
comments annotated with their current coordinates. This is especially beneficial if people want 
to create their comments at the point of inspiration, e.g. a restaurant recommendation right after 
they finished their meal. 
However, in this study a web interface for the data input seems to be more reasonable for two 
reasons. First, at the time of the study the penetration of GPS-enabled mobile phones was still 
very poor and it would have been very costly to provide all participating KGUV residents with 
such a device. And second, a web interface allows users to create comments for multiple 
locations at a time, without having to go physically to the respective spot. So KGUV residents 
were able to leave recommendations on various locations all over the city within a 10 minute 
session on the computer. This made the data collection phase much easier. 
Here, the data input frontend is described, i.e. the web interface that KGUV residents were 
given to input their location based comments and ratings. This data was later used for the user 
tests and retrieved by tourists and visitors to find specific urban information to solve their use 
cases. 
Intuitive Interface Design with Web 2.0 Technology and GoogleMaps 
Services that deal with user generated content implicitly have to make sure that all information 
is well organized and fitted into an appropriate structure. Providing a framework that the content 
creation and organization process can effectively be managed by the users themselves is the 
main challenge of the information architecture and user interface development. This section 
addresses such issues and describes the solutions CityFlocks has applied to tackle them. 
From the information providing point of view, CityFlocks aims to encourage people to 
participate in the content creation process. As the success of the service highly depends on the 
community’s participation, the data input interface should be as easy and intuitive as possible. A 
main facilitator of sophisticated, user-friendly web interfaces is Web 2.0 technology. For the 
implementation of CityFlocks, a set of Web 2.0 tools and technologies were applied to create an 
intuitive web interface for individual residents to easily become authors and publish their 
personal experiences with certain places in their city. Figure 25 and Figure 26 show this 
interface, a custom-designed, content management framework that allows residents to create 
location based recommendations and ratings. For the input of the referred location, the interface 
was enriched by a Google Maps [82] mashup, so people can directly pinpoint places in the city 
they refer to (Figure 25). Abstracting from technical implementation details, the backend scripts 
use the Google geocoding algorithm to translate the selected places into latitude / longitude 
coordinates for later retrieval and visualization purposes. 
In addition, the residents are asked to provide some further entries that are then stored in the 
database according to the scheme describe in section 5.2.2. The form for these entries (Figure 
26) covers a quantitative rating for the place, ranging from 0 to 10, and a qualitative comment 
that explains the rating. Furthermore, the residents are required to enter a list of comma-
separated folksonomy tags that are later used by the database to process queries from other users 
to find the respective entries.1 Finally they specify if they want to be contacted directly, and if 
yes, via which channel visitors should do so. The email-address and telephone numbers are then 
automatically polled from the residents’ profile information, though only if they have activated 
the respective choice-boxes. After the users has clicked on the submit button and before the data 
is stored in the database, several JavaScript validation scripts make sure all the data entered in 
the HTML-form fields are valid and complete. For example, it will not be accepted that the user 
submits a place without naming it and attaching a comment and rating. 
                                                     
1 The comma-separated list is later parsed by a PHP script that extracts the individual tags, cuts off 
whitespaces where necessary and finally stores them in the respective relations of the database 
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Figure 25: Users select the place they refer to by setting a virtual pin on a map. A geocoding 
algorithm translates the position of the pin to latitude / longitude coordinates 
 
 
Figure 26: Besides the place coordinates, residents are, for example, asked to give a rating, write an 
according comment, and provide describing folksonomy tags for their entry 
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AJAX Live Search Widget 
This section describes the problem of organizing the various geographical places users refer to 
in their comments, and proposes a solution how this issue can be tackled with sophisticated user 
interface elements. 
Each place that users tag in the system, hereinafter referred to as a ‘logical place’, is explicitly 
defined by an alpha-numeric name and a pair of latitude/longitude coordinates. Such a definition 
enables places with different geographical locations to have the same name, but still being 
considered as two entities by the system (e.g. there might be more than only one ‘Starbucks’ 
coffee shop in town). This definition of how a place is stored and identified in the system’s 
database, brings up two major issues that have to be considered on the data input side.  
The first problem to be tackled is that different users, who submit recommendations for the 
same place, might come up with different names for this place or just misspell it. However, the 
definition requires a unique combination of name and latitude / longitude for each submitted 
place. This is a key problem that many other web services struggle with as well. The Google 
spelling correction system for example detects that people who search for information about 
‘Britney Spears’, use 593 different variations of the pop-star’s name, such as ‘Brittny Spears’ or 
‘Britany Spears’ just to name two [105]. With this in mind, one can assume CityFlocks users 
apply different names to tag the same logical places, either intentionally or unintentionally. 
They could probably come up with “IGA-Supermarket”, “IGA Supermarket”, “IGA market” or 
“IGA groceries store” even though they all mean the exact same supermarket. 
Secondly, it has to be considered that each entry in the system is location based, i.e. the 
respective latitude and longitude coordinates are attached to any recommendation that a user 
submits. A massive problem here is that people might attach different coordinates to a 
recommendation even though they are meant to refer to the same place. This is because GPS 
coordinates have a fine granularity, resulting in a maximum possible accuracy of about 3 
meters. That means that a relatively large logical space such as a wholesale market or night club 
could theoretically be pinpointed by many different pairs of longitude / latitude coordinates 
which are truly close to each other, but still different. Such a setting would not only confuse 
users but also result in inefficient search functions. Obviously, it has to be ensured that a logical 
place is represented by only one pair of latitude / longitude coordinates. 
Both of the problems described above, i.e. the name as well as geographical coordinates 
inconsistency, can be solved by a cleverly designed user interface that provides allowances to 
only submit valid and consistent data entries.1 Therefore, CityFlocks leverages an AJAX 
(Asynchronous JavaScript and XML) enabled search function that checks if the place that 
people are trying to tag has been submitted by any previous user. In contrast to traditional 
search, this so-called Live-Search implementation matches the current search line entry instantly 
with all entries in the database and proposes all results in a dynamic drop-down menu [106].2 
Users have now the option to select one of the items in the drop-down list if it corresponds to 
the place they intended to submit. In Figure 27 the user started to type an entry with “I”. 
Thereinafter, the widget calls all submitted places from the database that start with an “I” and 
displays them in the drop down list, ready to be selected by the user. This technique avoids 
misspellings and ensures consistent naming, so the new entry can be matched with existent 
places in the database, and if a match has been found, the according pair of coordinates can be 
taken over. In addition, recommendations that refer to the same geographical place, do not store 
                                                     
1 Of course there are related constraints on the database scheme level with respect to further applications. 
However, the CityFlocks user interface validates entries on the application level, before the data is even 
send to the database 
2 The AJAX-technology enables updates of individual pieces of information on a web page, without 
refreshing the whole page again. This feature allows a dynamic and smooth update of the drop-down list 
with places from previous entries “as the user types”, i.e. in real time which is referred to as Live-Search. 
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the coordinates redundantly but refer to a single entity in the database’s Places-table (Figure 
23). CityFlocks takes advantage of the AJAX Live Search technique to keep the database 
consistent by preventing invalid entries even before they are sent to the database. The user 
interface only provides allowances for entries that conform with the definition of a ‘logical 
place’. 
 
Figure 27: The AJAX-Live-Search widget provides on-the-fly matching with existing 
database entries, preventing inconsistent naming and misspelling of urban places. 
5.3.2 An Interactive Map Interface for the Visualization of Geo-coded Data 
Even though CityFlocks primarily acts as a mobile information system, the aggregated data in 
its database is a valuable source for normal web users as well. For those, CityFlocks provides a 
web interface that visualizes all user generated comments, recommendations and ratings on an 
interactive map. Before even going to the respective place, people can login and navigate the 
map to get a snapshot of what places are popular or not so popular among local residents in the 
respective city. 
 
Figure 28: An interactive Google Map interface provides a snapshot of 
all location-based comments submitted to the CityFlocks database 
The map is implemented as a GoogleMap mashup (Figure 28) and visualizes all submitted 
information in the CityFlocks database with pins. These pins are color- and size coded 
depending on the profile and number of people who left annotations at the respective place. The 
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different colors of the pins provide a first hint about the person who annotated this place and its 
role in the respective neighborhood. A yellow pin for example means that the person lives close 
by, whereas other colors stand for workers (green), visitors (blue) and others (purple). These 
relationships allow users not only to perceive a person’s comment but also to put it into context 
depending on the author’s relationship to the neighborhood. A recommendation about a café 
might be more significant if it comes from a resident or worker who stops by there every day, 
than from a random visitor who has only had a coffee at this place once. The size of the pins on 
the other hand indicate the number of comments for a place. 
A click on any of the pins displays the associated user annotations in the comment box, right 
next to the map (Figure 28). Similar to the mobile representation, the comment box shows the 
user’s nickname, their role (resident, student, worker, visitor or other) and if approved, their 
contact information for direct questions. For a better overview, a drop down list on top of the 
map provides different groups for selection. Selecting a group and clicking on the Update Map-
Button shows only comments from the respective group members.1 
Both functions mentioned above, i.e. the group selection as well as the clicks on the pin are 
AJAX enabled mechanisms. That means that the entire map interface does not need to be 
refreshed everytime a user clicks on a pin or a new group to be displayed. It rather only updates 
the relevant interface elements such as the user recommendations in the comment box or the 
pins on the map [11, 107, 108]. This AJAX-implementation enables quick response times for 
each database request and provides a significantly friendlier user interface than conventional 
web applications. 
5.4 Upgrading and Merging CityFlocks with Value Added Services 
Even though CityFlocks’ focus is on social navigation, i.e. providing people with a tool for 
exchanging experiences and knowledge about specific places in the city, its system architecture 
was designed with respect to further development options that allow a merge with other 
services. The following sections describe what options the CityFlocks system provides for 
further upgrades and value added services. 
5.4.1 Location Based Services 
As CityFlocks saves the according latitude / longitude coordinates for each user comment in the 
database, the system can be easily upgraded with location aware services. Considering that 
mobile devices are increasingly equipped with global positioning capabilities, CityFlocks could 
enrich its current search functions with location based features such as “list all places with an 
average rating of 9.0 and above in a 500m radius from my current location”. Such a location 
based service would for example be interesting for tourists to identify local attractions in their 
current surroundings. 
With its tag-based architecture, CityFlocks would also be capable to push interesting content to 
mobile users. One could specify particular keywords of interest that would then be used by the 
system to notify the users when they walk by a location that was tagged with the same 
keywords. A new resident in a city, who is interested in facilities that are related to the keyword 
“tennis” or example, might want to be informed by CityFlocks when they walk by relevant 
places. Figure 29 illustrates a scenario where the system recommends the Brisbane Tennis Club 
and shows two user comments, e.g. inviting people to join a Fun-Tennis Tournament that takes 
                                                     
1 As illustrated in the Relational Data Model in Figure 23, each user can select one or more groups he or 
she belongs to. One can choose from predefined groups such as residents, workers, students, etc. but can 
also create customized groups such as “Tennis Club Members” or “Ice-Cream Lovers”. These groups 
have the same purpose as in many social networking sites such as facebook (http://facebook.com), xing 
(http://xing.com), studiVZ (http://studivz.net): They represent a group of people that have something in 
common, e.g. their occupation, a hobby or just a liking. 
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place each Friday from 2-5pm. By selecting “Directions”, the mobile phone’s navigation system 
could provide directions how to get there. 
 
    
Figure 29: Location-based inquiries: the CityFlocks backend system could be used for location 
based services on GPS enabled mobile phones 
Even though, from the information architecture point of view, the CityFlocks backend system 
and database are ready for such a location based application, there are still some considerable 
restrictions on the client- as well as server side. As the server continuously needs to keep track 
of all clients’ current positions, scalability becomes a major issue. In addition, as the mobile 
clients are required to keep sending their changing coordinates to the CityFlocks server, battery 
power consumption on the client side is a considerable problem as well. Such issues and related 
methods for building efficient and scalable location based mobile systems, are one of the key 
topics in the research field of ubiquitous computing and distributed systems [109-112]. 
5.4.2 Automated History Paths and Proactive Recommendation Uploads 
Following the idea that current handset capabilities will be further increasing (e.g. positioning 
capabilities, longer battery life, more processing power, etc.) the data input side of CityFlocks 
could be automated. Instead of people actively submitting places to the system via a web user 
interface on a separate computer, the CityFlocks client could run as a thread on the handset and 
push the users’ current geographical positions to the server. This would create a virtual 
representation of all CityFlocks users’ paths. If someone has a question regarding a certain 
place, e.g. a place in a foreign city, one could make a quick request to the system and find out 
which friends or friends of friends have been there before and contact them for further advice. 
Such a fully automated upload of a user’s path would certainly imply some severe privacy 
concerns. Therefore, one could come up with a semi-automated approach where the mobile 
client actively makes suggestions to the user for submitting particular locations. Associated 
suggestions could be generated by Reinforcement Learning Algorithms [113, Ch.21]. 
Reinforcement Algorithms are a research area in the field of Artificial Intelligence and could be 
applied to learn from users’ history path to figure out places where they regularly hang out and 
thus are likely to be able to provide advice for. If the system for example registers that a user in 
a restaurant has been there for five times already, it can proactively come up with a form on the 
user’s phone to write and upload a recommendation. The user can then add a short comment and 
rating for this place or just deny it. Such a proactive application on the system would encourage 
users to upload more recommendations to the database. As the users’ history paths would 
exclusively be stored on their handsets and any tracked location would have to be confirmed by 
the user before being uploaded, it would also ease privacy concerns with such automated 
systems. 
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5.4.3 HistoryLines – Transferring CityFlocks into a Platform for Digital 
Storytelling 
The architecture of CityFlocks was designed in a flexible and scalable way, so it can easily be 
used as a technical base for future related projects in the field of networked neighborhoods. 
Such a project that was realized on the CityFlocks platform is HistoryLines which aims to map 
the residential history, migrational churn and relevant personal stories of residents in the KGUV 
in order to establish a sense of community in urban neighborhoods. 
The background to the HistoryLines project is a community development practice called Digital 
Storytelling. Digital Storytelling refers to methods using digital media that allow ordinary 
people to document short stories about their biographies [114]. With the introduction of new 
media and ICT, public historians can make use of a greater variety of tools, formats and 
contents that go far beyond conventional text. Besides the use of new media, such as audio or 
video recordings, the methods for capturing the historical events and personalities in a 
community have changed as well. Thus, public historians increasingly employ new tools that 
encourage ordinary people as content creators [115]. 
 
Figure 30: HistoryLines maps the historical footprints of an urban community across cities, regions, 
states, and countries. Using short annotations people can share stories about their history. 
 
Figure 31: The HistoryLines map with the focus on Australia: from the national perspective, most 
of KGUV residents come from the Australian east coast, rather than from the west coast. 
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Following the idea of Digital Storytelling, HistoryLines is a web platform that allows individual 
residents of a particular city to document and tag all the places where they have lived during the 
course of their lives. Having the ability to review and analyze the migrational churn of people 
between different regions and cities is for example important to urban planners and policy 
makers in order to forecast ‘economic, environmental and social footprints’ of the residents in a 
country [116]. Though, HistoryLines is primarily intended to increase a sense of community 
among the residents. Therefore it visualizes their ‘historical footprint’ on an interactive map and 
gives people an idea where their neighbors come from, what identities and stories they have. 
Figure 30 provides a screenshot of the HistoryLines application showing the migrational churn 
of KGUV residents worldwide. Figure 31 shows the same map with a focus on the Australian 
mainland. As the pins on HistoryLines illustrate, the national migrational churn of KGUV 
residents mainly lies on the east coast, rather than the west coast. 
Obviously, these features are very similar to those in CityFlocks, though applied in a different 
scenario. Whereas CityFlocks connects residents who have shared interests regarding an urban 
place in the current neighborhood, HistoryLines creates links between residents who have once 
lived or visited the same place on earth sometimes in their history. 
From the system engineering’s point of view, a lot of synergies are used between CityFlocks 
and HistoryLines. As they share the same data scheme for instance, they store their data in the 
same database and use the same layout and features for their frontends. For example, the same 
backend scripts are used to retrieve specific information from the database and display the pins 
or the comment box. Furthermore, both applications share the same user administration, login 
and profile management, so users only need to register once before they can benefit from both 
services. However, in order to keep the CityFlocks and HistoryLines specific data separated, a 
special attribute (‘scope’) was provided to the Place relation in the database (see Figure 23). 
With different values, such as “cf” or “hl”, each application can specify if it wants to store or 
retrieve data related to CityFlocks or HistoryLines respectively.1 
In addition, the shared infrastructure enables a relatively easy use of the HistoryLines data on 
the CityFlocks’ mobile frontend. That means that CityFlocks users can not only search and 
contact residents who know about particular urban places in one’s neighborhood, but also 
people who can provide help with places all around the globe, because they once used to live 
there. 
Summing up, HistoryLines tackles the issue that “physical closeness does not mean social 
closeness” [33, p.234], by representing a new community engagement application that makes a 
community’s memory visible. It facilitates the understanding of our neighbors’ history and 
contributes to making closer social links to our community members, such as proposed by 
related projects facilitating augmented social networks of residents in inner-city neighborhoods 
[32, 33, 117-119]. 
 
                                                     
1 the scope-attribute can be used as a filter for the respective data e.g. by the WHERE clause in the SQL-
query: SELECT * FROM Places, … , … WHERE Places.scope = ‘cf’ …; 
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6 Conclusion and Further Work 
We live in a networked society. The penetration of internet enabled mobile phones is rising 
more and more and in some countries already outnumbered the amount of computers with 
internet access. The increased convenience of connecting to the internet ‘on the run’ opens 
possibilities for new services that tackle some existing barriers of how people navigate and find 
their way around unknown cities and neighborhoods. A popular method is to ask or observe 
other people, often referred to as direct and indirect social navigation. However, time and space 
barriers often make it difficult for people to take advantage of this concept. Leveraging the 
increased ubiquity of mobile internet, this study proposes a mobile web application that helps 
people to bridge these barriers. Similar to how previous projects apply social navigation to 
enhance the way-finding process in mediated spaces such as the web [3, 10, 12, 40], CityFlocks 
applies it as a navigation facilitator in real spaces, i.e. public urban environments. It connects 
tourists and visitors of a city with local residents who are experienced with whatever question 
they might have about the facilities and amenities of a specific neighborhood. Independent of 
the time and their current whereabouts, users can hear the opinions from different local people 
to facilitate and inform their decision making process of where to go. 
The system was conceived and designed to provide two options for its users to access local 
knowledge from urban residents about existing services and places in a city. They can either use 
the system to set up a link via phone call or SMS to a local expert resident who would provide 
direct help with questions about particular urban places, or they can request a list of location 
based comments and recommendations left behind by local residents. The field study has shown 
that such a mobile information system following the social navigation approach can be more 
valuable than conventional information services that are driven by a single information provider 
(e.g. an online tourist guide). Furthermore, two different design alternatives for mobile services 
that employ social navigation, a direct and an indirect approach, were evaluated. 
The outcomes of the user tests have shown that mobile users mostly prefer gathering 
information indirectly, i.e. reading the location based comments left behind from previous 
navigators. The user comments were perceived as an extremely valuable source of information 
when navigating new urban environments. In contrast to information material from professional 
sources, such as magazines or city guide books, the CityFlocks comments were considered as 
reflecting people’s uncensored opinion about places in the city. They were able not only to 
request a list of different places available according to their request, but also able to get an idea 
of what each of these places are like and what local residents thought about them, before even 
getting there. However, for some places there were just not enough entries and the participants 
would have liked to get more information. We tried to tackle this problem by providing a direct 
voice link to the author of the comment. 
The second design approach, direct social navigation, was aimed to connect information seekers 
with local residents via direct voice link or a text messaging function. Even though direct 
channels generally provide a richer form of communication, our test users would not bother 
using them. First of all they often felt uncomfortable talking to a complete stranger, even though 
they knew that the respective person had previously agreed to provide direct advice to any 
information seeker. Secondly, even users who knew the local resident hesitated calling, because 
they were afraid of interrupting them. Text messaging was perceived as an appropriate channel 
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to contact known local residents if the request was not urgent, i.e. when the answer was 
expected up to a day after. 
This study identified some of each channel’s benefits and drawbacks. The user comments were 
perceived as the most convenient and accessible method, but sometimes lack interaction 
possibilities that are for example provided by SMS or a phone call. In a survey among residents 
of the Kelvin Grove Urban Village in Brisbane, Australia, it was discovered that a majority of 
people are willing to provide direct navigational help for information seekers. This presents an 
opportunity to address a lack of interactivity when accessing user comments. However, the user 
tests have shown that information seekers are unlikely to take advantage of this offer, chiefly 
due to a lack of trust, previously established social ties and contextual information about the 
information provider. 
In the next version of CityFlocks these consolidated research findings will be used to redesign 
the current affordances and features of the system accordingly. Further work will focus on 
elaborating what kind of personal information, for instance, age, occupation, gender, etc., 
people need to know in order to feel more comfortable in contacting registered CityFlocks users 
directly. Moreover, the information seekers’ fear of interrupting the information provider when 
using direct contact needs to be flattened. Therefore, an evaluation is planned with a new 
CityFlocks version that integrates some real-time context awareness features, as being 
researched in Satchell’s Swarm prototype [87, 120]. In addition, further interaction methods 
between the information provider and the information seeker needs to be evaluated, such as the 
Multimedia Messages (MMS) or the Press-to-Transmit (PTT) technology. Also, the digital geo-
annotations are planned to be enriched by multimedia content. Users will then not only be able 
to attach plain text to their virtual messages, but photos, videos and voice recordings. By 
analyzing how people use those different channels to navigate socially in new urban 
environments, it will eventually result in the right mix of communication affordances that 
leverage the benefits of all channels for social navigation in the context of finding local urban 
information. 
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Appendix A 
The Kelvin Grove Urban Village, Brisbane, Australia 
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Appendix B 
Survey about the Social Navigation Practices in the Kelvin Grove Urban Village 
 
1. Do you think you have made specific experiences at KGUV or have build up knowledge 
that might be valuable for visitor and other residents (e.g. where to go for a good lunch, 
where to buy the cheapest/freshest fruits, interesting information about upcoming 
events, etc.)? 
  Yes 
  No 
 
2. Would you be willing to provide such information and recommendations about 
facilities and ‘things you can do’ at KGUV to visitors and other residents? 
  Yes, to anybody 
  Yes, but only to friends and people I know  
  No, because 
_____________________________________________________________________ 
 
Imagine, there is a system that puts visitors and KGUV residents in touch with you, so 
that they can ask you for advice concerning places and stuff you can do at KGUV. 
3. What methods would you prefer to help those visitors and residents with their KGUV 
related questions? (multiple answers possible) 
  I would be willing to submit my knowledge about the KGUV to a shared platform that 
visitors and other residents can request anytime. 
  KGUV visitors and residents should be able to directly contact me (e.g. via email, 
SMS, telephone) and ask their specific questions. 
  other 
___________________________________________________________________ 
 
4. In case you want to be contacted directly, would you like to set preferences how you 
like people to contact you for advise (e.g. e-mail, SMS, telephone)? 
  Yes, I want to be contacted only via channels that I’ve explicitly admitted beforehand 
  No, people can contact me however they want 
Comments: 
_________________________________________________________________ 
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5. Would you mind if your contact information (e.g. telephone number, e-mail) was 
publicly available on this system? 
  No, I am okay if my number is publicly available to any user on the system. 
  Yes, it’s important to me that my number remains secret. You’ve to cipher it. 
Comments: 
_____________________________________________________________________ 
 
Now, imagine you have a question or need an advice about something related to a place 
or activity in the KGUV 
6. Would you consult other residents who are likely to be able to help you out or give a 
good recommendation? 
  No, I think information coming from professional sources, such as the KGUV 
community hub, KGUV brochures or the KGUV website provide more reliable 
information. 
Other reasons: 
____________________________________________________________________ 
  Yes, but/because 
____________________________________________________________________ 
  I like getting personal recommendations, but I rather get them anonymously, e.g. by 
reading blogs on the internet or by observing what other people do (e.g. go to 
crowded restaurants and cafés). Other methods/comment: 
____________________________________________________________________ 
 
7. Do you have an internet enabled computer? 
 Yes     No 
 
8. Do you have an internet enabled mobile device (e.g. cellphone, PDA)? 
 Yes     No  I don’t know 
 
9. How often do you use your mobile device to request information from the internet? 
 Never , because ______________________  1-5 per month  >5 per month  
 
10. Do you use any social network sites? 
  No  Yes:    MySpace     Facebook     other  ___________________________ 
-  If yes, what’s the main purpose of using these sites? 
____________________________________________________________________ 
-  If yes, how many KGUV neighbours are on your buddy list? 
____________________________________________________________________ 
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Appendix C 
Final Version of the Paper Prototype 
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Appendix D 
HistoryLines and CityFlocks: Data input form for senior residents who were not familiar 
with using a web interface 
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Appendix E 
Transcript of the Focus Group Sessions1 
 
About Social Navigation 
- We sort of help out each other, well, with any kind of problem, we advice people where to go. Magret, 
the other day told me where the bus stop is. I didn't know where the bus to the hospital goes from, so 
Magret showed it to me. 
- We are fairly elderly and we don't go out and ask 20 year olds or 25 year olds. They might not quite 
understand what we're talking about. It might be to do with the age... 
- Your age group determines I think to some extend. On the other hand, if you have relatives and grand 
children, that's different. You react different to them. 
- To me it actually doesn't matter what the age is or how they dress like you know it's just about trying to 
get some knowledge. And I will actually ask a couple of people to find out what the best idea is to do 
in that way, you know. Everybody has different thoughts and different opinions about things, so I 
would ask several people in that way. 
 
Imagine you're new in a city and you want to find out a good restaurant. What do you do? 
- I think I would ask the local people. I would probably go to a shop and ask the local business people. 
- I would ask anybody who knows about local restaurants [even young people], but my daughter for 
example, wouldn't go where I might go... 
- Once I went with my boyfriend to Cairns, and we were just travelling and stuff and didn't know anyone. 
so we just walked through the town and find the place with the most people, you know, that's where 
the good food is! We would just pick the busiest place... 
- I would take a walk around the city and pick up different places... and eventually come back to the 
place that looked best 
- I would do the same what Brooke did, you can only learn from asking around. We do read a lot but 
you also have to talk to people...  and use any source of information you can get, that's the way you 
learn... I would like to hear everybody's version 
- You don't just go because someone tells you to go. Even if people tell me it is a bad place I would 
probably go and try it out by myself 
- I would ask people on the street or go into a local shop. 
- I usually ask the people where I am staying. That's what I usually do. Although, sometimes i might 
have a guidebook where I pick out something. So it's a mixture of both... it usually depends on what I 
think about the people. 
- Look around for the busiest shop; the place where the most people go to is probably the best food. 
I've tried it a couple of times, it mostly turns out to be good. 
- I would probably Google it, if there was a language barrier with the local people, I would just look it up 
in the internet. 
- I would probably try to ask people. 
                                                     
1 The sound recordings of the focus group sessions can be found on the attached CD 
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[How do you identify local people who might be able to give you a good advice?] 
- I always ask people who are like me. Sometimes it's pretty hard to actually find local people 
in strange places that are not people who have a set of things to sell you anyway. So you 
really don't know whether you can trust them because they're actually about to make a 
bargain. So I usually ask people who are like me, because I think, well, if they had a good 
experience with a restaurant last night, then I am lucky to have one as well.  
[Who are people that are like you?] 
- if you're in another country it's just other tourist. if you speak the same language or other 
backpackers or whatever 
 
Where do you usually get KGUV related information from? 
- I often ask my neighbors 
- I would definitely just ask my friends to start with if I wanted to know about something. Might depend a 
little bit on, sort of the type of information that I was looking for. Maybe 'Is there a good doctor to see 
at the health service' for example. 'Which doctor would you see?' - that might be a different type of 
information to 'Where do I get the bus from?'. I think just about anything I would do to be honest, my 
first call would be other people, either my friends or colleagues. 
 
How is the information coming from people (neighbors, friends, colleagues, etc.) different from 
information coming from professional information sources, e.g. the KGUV website or the 
community hub? 
- If they are friends, you can trust them, you know... 
- Helen has been my hub of information at the university. She makes this place make sense to me. I 
have this question and she would tell me, well ask this guy he will know. I found a touchstone with 
Helen, and Greg is also my other touchstone for who I need to talk about this and that. 
- Sometimes I find myself up for adventure, so I don't go and ask people straigh away like would look 
something up on a website. 
- I really like walking, like walking around and marking stuff for myself. So I would go like, oh there is a 
doctor here, okay, so I will know for the next time when I need it or this is a library, just kind of a very 
exploratory kind of mode. 
 
Mobile phones usage 
- I mainly use it for security in my bag. 
- We do use it a lot for text messages and stuff. 
- My family lives too far away so I use the mobile phone to just ring people and find out things and they 
find out things about me. 
- My friend lives in Melbourne so we just text back and forth to keep in touch. 
- My husband is on the same network, so often call each other and don't text because it's free. 
- I also use mobile phone on the spot. If I had to spend a dollar to save half an hour time or stress I 
would ring whoever. I would ring directory assistance and I would say 'put me through...', you know, 
'...a consulting company'; I do it all the time. Or if I can't find a park and I am in the city I would use my 
mobile phone to try to solve that problem. 
- I would rign up directories and I would say put me through to King's parking and ask if they have 
parking lots available. But I usually only do it for work related things... I use this directory service a 
lot... like when I needed a florist at Kelvin Grove quickly because I forgot my girlfriends birthday. 
 
Do you feel comfortable ringing people for a short advice even though you haven't kept in touch 
for a long time? 
- I woundn't do it. Depends who it is, but that's rude. 
- I am actually okay with doing that with male friends, but I wouldn't do it with female friends. 
- If this was a close friend, it would be alright. But not with people you don't normally keep in touch with. 
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What do you think of such a community driven, mobile city information system? 
- I think it would be great, but only if it is reliable and current - otherwise it's not much of a help if I can't 
find current restaurants in there. 
- It's a service that I wouldn't use you know constrainly at Kelvin Grove, because I come to know just 
about everything that is around here anyway, but Brisbane or in a different city, okay like if I was 
travelling in lets say Romania and I just didn't know anything, then yes, I would be prepared to pay a 
couple of dollars in that situation for sure. So it all depends on where I am. I mean even just street 
directions overseas when you're travelling, I would pay for that because it's so frustrating and 
stressfull. And there might be something just a block away and you can't acually ask people [because 
you don't understand the language] and you miss it and all that sort of stuff. 
 
How much would you be willing to pay for such a service? 
- Well it would be different for work and personl. Like for work I would be willing to pay a couple of 
bucks, if it was a valuable piece of information. But personally I wouldn't pay anything, or probably I 
would pay 20 Cents or maybe 50 Cents, but not more. These sort of services should safe stress and 
time. 
- Oh yeah, if it was free I would definitely use it. For sure. 
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Appendix F 
Evaluation of the Survey about the Social Navigation Practices in the Kelvin Grove Urban 
Village 
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Appendix G 
A resident specific tag cloud allows users to see further areas of expertise of the respective 
resident 
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Appendix H 
Guideline for the Follow-Up Interviews of the User Study 
The following questions were used as a guideline for the follow-up interviews with the 
participants from the user study. 
1. INDIRECT SOCIAL NAVIGATION 
How useful did you find the collection of users’ comments on a particular place? Why was 
this useful to you? / Why not? 
1.1. PRO’S AND CON’S OF INDIRECT SOCIAL NAVIGATION 
What benefits/drawbacks do you experience reading the users’ comments, studying 
the print material and connecting to an expert resident via SMS or phone call? 
(e.g. anonymous source of information, collective intelligence of local residents, hear 
oppinions of different people, etc.) 
1.2. SWITCHING FROM INDIRECT TO DIRECT SOCIAL NAVIGATION 
- Did you choose to contact the author of a CityFlocks comment directly? Why? / Why 
not? 
- Under which conditions did you choose to give the author of a CityFlocks comment a 
phone call and when did you rather choose to send a text message or refrain from 
contacting them? 
1.3. DESIGNING FEATURES FOR INDIRECT SOCIAL NAVIGATION 
- How useful did you find the display of the community’s average rating of a place? 
Why was this useful to you? / Why not? 
- How useful to you was the information whether a user works, studies, lives or 
studies at the KGUV? Why was this useful to you? / Why not? 
- What additional information about the users’ comments or the users themselves 
would you have liked to have access to? 
2. DIRECT SOCIAL NAVIGATION 
Compared to the print material, how useful did you find searching for expert residents who are 
willing to provide advice per voice link or SMS? Why was this useful to you? / Why not? 
2.1. DIFFERENT MODES OF DIRECT SOCIAL NAVIGATION 
Under which conditions did you prefer using the voice link, rather than sending a 
text message? (e.g. tricky questions with high interaction and context knowledge 
required, you knew the expert resident in person, etc.) 
2.2. DRAWBACKS OF DIRECT SOCIAL NAVIGATION 
Under which conditions did you think using the voice link/SMS feature was not 
appropriate? (voice link: e.g. when seeking advice on awkward topics, very personal 
questions etc., not knowing the expert resident in person, calling a strange person on the 
phone - SMS: e.g. typing is too much effort, waiting for response is no option if you need 
an instant advice, when expert residents needs detailed context knowledge about the 
information seeker to give a good advice, when high interaction, i.e. a lot of question and 
answers are required) 
3. PROFESSIONAL INFORMATION SOURCES 
How does the information provided by professional sources (print material, printouts from 
the KGUV website) compare to the CityFlocks information? Which information did you find 
better/more valuable to you and under which conditions? 
(PRO’s SOCIAL NAVIGATION: e.g. democratization of local information, hear everybody’s voice, 
wisdom of the crowds, the long tail – PRO’s PROFESSIONAL INFORMATION SOURCES: 
authorised content, trust in well known information provider (lonely planet), etc.) 
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Appendix I 
Field Study: Transcript of the Follow-up Interviews1 
 
 
Participant 1: Julie-Anne 
 
language native English speaker 
age group 26 – 35 
gender female 
relationship with the KGUV Knows it very well / works @KGUV 
owns a mobile phone for… > 4 years 
uses the internet… every day 
uses the internet on a mobile device… never 
 
Studying the print-material: 
• "I am thinking, well, the supermarket is I great, but I wanna be prepared already, so I am not sure 
if they're gonna give me ready made food, and all of the other places look a little bit expensive 
and specialised, but if I am desperate and in a hurry I would have to try and find and look at each 
one, but then I would start worrying about my time because I only have 20 minutes to my lecture. 
So I am not feeling really helped right now". 
• "I don't know if any of these places suit me pricewise and they look like they don't fit within my 
budget and so I am gonna run in and out of each one and I am also gonna run into the two 
supermarkets and find out if they differentiate. ... I think I would be stressed, and maybe I just 
wouldn't eat [laughing]" 
 
Using the CityFlocks mobile phone application: 
• Trying to figure out a place where to get quick food to go: [browsing through the list of user 
comments] “I wanna know if they [the IGA supermarket] do make ready-made food. 
[mumbling what the user comments say]” … very hand for grocery shopping, handy, convenient, 
... oh there is so much here, great food, fresh fruit [can't find the information she is looking for]. 
Yeah, not sure… oh! [having identified a user who confirmed being an expert for the IGA 
supermarket] I might call deborah, cuz I am very keen to know if they can give me ready-made 
food. 
• About the expert resident list: “... see that's good, because I can ask them where I can get a 
ready made sandwich or something like that.” [expert resident only got his voice box on… ] 
                                                     
1The sound recordings of the interview sessions can be found on the attached CD 
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• Getting to the screen that lists a bunch of user comments on a sushi place: [surprised by the 
variety of useful comments]”Wow, this is amazing! Well yeah, I would be cool with the sushi! 
[decisively] 
Why do you think so? - Because, okay, somebody is being negative about the mayonnaise but I 
can find sushi without mayonnaise, so that's alright, I am confident about that. And it's got two 
good reviews and it's got friendly staff, that's important… I am fine, I am good with this. I trust the 
two out of three" 
• Happy that she found a place that suits all her criteria: Cool I am fine! ...they [user comments] 
have addressed all my criteria,  
 
Information from the print material vs. CityFlocks 
• About the lack of information provided by the print material: “… you're going on what it's called. ’In 
Season' doesn't tell me anything, I mean I am assuming that it's some kind of Deli, but if 
somebody could tell me a little bit more...”. 
• About the user comments from the CityFlocks application:  “It sounds really vague, but it's a 
feeling that you're connected with somebody. There's a persuasive element to it as well, so you're 
connected with somebody and they said this is good for these reasons. That's very different from 
seeing a sign [only the name of a place] that you're not going to engage with. There is no 
exchange really, and you're left still feeling like you know nothing, whereas here you've connected 
to somebody and they've almost talked you in something or talked you out of this”. 
“So there is a little bit of persuasion going on, but that's important, that's what you want to do. You 
want to be persuaded because it takes away from you to take a decision when you don't have 
enough information to make it. So it's somebody else who's got that information and they can give 
you a shot, you know what I mean?” 
“... you feel like you're not alone in the place. Other people have made experiences and share 
that with you, I think that's really cool!” 
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Participant 2: Dirk, Backpacker in Brisbane 
 
language non-native speaker, (Interview conducted 
in German) 
age group 18-25 
gender male 
relationship with the KGUV Never been there before 
owns a mobile phone for… > 4 years 
uses the internet… every day 
uses the internet on a mobile device… never 
 
Studying the print-material: 
• “Also dieses Papierzeugs hilft mir für die Frage[das Problemszenario] jetzt gar nicht weiter. Wenn 
man sich nicht auskennt, würde ich einfach zuerst Leute fragen oder einfach in der Stadt ein 
bisschen rumlaufen… Das Papierzeug würde ich glaube ich nicht benutzen” 
• „Da kann man nichts raus erkennen, keine Ahnung“ 
• „Die können ja im Endeffekt hinschreiben was sie wollen, das ist ja kein Erfahrungsbericht oder 
so“ 
 
Using the CityFlocks mobile phone application: 
• „Ich glaub’ das würde ich nehmen, wenn die das schon so davon schwärmt“ 
• „Das ist übersichtlicher, leichter zu bedienen, auf jeden Fall“ [im Vergleich zum rumblättern im 
Printmaterial könne man die gewünschte Information schneller finden]. 
• „Und es sind persönliche Meinungen, da [in Werbungen oder Magazinen] können sie dir ja 
erzählen was sie wollen, die schreiben ja nicht rein „wir machen schlechtes Essen“ oder so, die 
schreiben nur positive Sachen rein, das ist ja logisch. Im Handy [CityFlocks Applikation] sind es 
persönliche Meinungen“. 
• Reading a comment about the McCaskie Park: “I often relax and read stories, play cards“: Die 
Bewertung würde mir hier z.B. weiterhelfen, weil aus dem Kommentar kann ich schließen dass 
die Person da schon öfter war und deswegen weiß dass das gut ist. 
• „Ja, ich glaube das hier würde ich nehmen, [ließt:  ‚classic atmosphere‘], ja ich glaub das ist gar 
nicht schlecht für so ein Meeting. 
 
Context Information about the User 
•  Auf die Frage ob die Information dass der Autor eines Comments im KGUV 
wohnt/arbeitet/studiert etc.: Ich weiß nicht, ich glaub das hat mir jetzt nicht soviel gebracht. 
• Kommt halt immer drauf an was man sucht. Wenn ich jetzt zum Beispiel eine Disko oder sowas 
suche, dann würde ich wahrscheinlich einem Studenten eher  vertrauen als jemanden der da 
arbeitet… [kurze Pause] wobei ich jetzt auch nicht weiß wie alt die jetzt da ist [Autorin des 
Comments]. 
• Das Alter wär vielleicht auch noch ne coole Information. Wenn man weggehen will und im 
fortgeschrittenen Alter ist, dann vertraue ich natürlich eher jemandem der 40 oder 45 ist als 
jemandem der 18 ist oder so. 
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Direct Social Navigation 
• Auf die Frage ob er nicht einen Expert-Resident anrufen wolle um noch mehr Informationen über 
den park rauszufinden: Nein, [er würde da nicht anrufen] weil mein Englisch nicht so gut ist 
[lacht]. 
• Ich glaube das würde ich nehmen, die Bewertung [8.0 von 10] ist gut! 
• Würdest du jemanden per SMS anschreiben um mehr Informationen zu bekommen über einen 
Ort? – Des kommt immer drauf an, ich weiß ja nicht wie lange des dauert bis die zurückschreibt. 
Also wenn ich eilig hab, dann würde ich wahrscheinlich [zögert ein bißchen] anrufen. Und wenn 
niemand dabei ist der mir zuhört;-) 
• Wenn man irgendwann in den nächsten zwei Tagen Fußball spielen will, dann kann man schon 
einen Tag warten auf die Antwort. Aber wenn du jetzt was essen willst und hunger hast, dann 
bringt ne SMS wahrscheinlich nichts, weil die Antwort kommt wahrscheinlich 10 Minuten später, 
oder 5 Minuten später. 
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Participant 3: Steffi, Backpacker in Brisbane 
 
language non-native speaker, (Interview conducted 
in German) 
age group 18-25 
gender female 
relationship with the KGUV Never been there before 
owns a mobile phone for… > 4 years 
uses the internet… a couple of times a week 
uses the internet on a mobile device… never 
 
Studying the print-material: 
• „Ja ich weiß ja nicht wie weit des weg, und wieviel das kostet… wenn ich das innerhalb von 10 
Minuten alles checken muss, da hätte ich keine Zeit dafür“. 
• „Das die Leute die Cafes für sich selber werben, dass ist ja klar aber wenn irgendwelche jungen 
Leute, Studenten eine Bewertung abgeben, das finde ich schon toll.“ 
Using the CityFlocks mobile phone application: 
• Das ist gut, weil die Informationen aus erster Hand sind, du direkt die Information von Leuten hast 
die unabhängig sind. [Bezieht sich auf Leute die nicht Eigentümer/Teilhaber von den Bewerteten 
Geschäften sind] 
• Das ist genauso wenn du im Internet guckst und irgendwelche Hotelbewertungen durchliehst. 
•  [Sieht zu einem Cafe nur eine abgegebene Bewertung und klickt gleich wieder weiter] – Frage: 
Das hat doch jetzt ganz gut geklungen, warum hast du jetzt weitergeklickt? – „Hmm, das war nur 
eine Bewertung. Ich will immer mehrere Bewertungen, weiß ich nicht, das finde ich immer besser, 
ich meine die sind ja unterschiedlich“. 
• „Wenn die Atmosphäre [des kommentierten Ortes] z.B. beschrieben wird, dass ist ja auch 
ziemlich individuell. Deswegen würde ich gerne über die Leute, die das sagen mehr wissen“. 
• [Liest beim lösen des Park-Problem Szenarios einen Kommentar: „I love to spend time here with 
my granddaughter“]: „Ich weiß nicht, wenn das Omas schreiben, dann sind da vielleicht ganz 
viele Kinder und die nerven vielleicht. Kann ja sein das da ein Spielplatz ist und ich will da 
vielleicht meine Ruhe haben oder so; oder mich mit meinen jungen Leuten unterhalten. Aber ich 
weiß ja nicht, es war ja nur eine Oma die da geschrieben hat [lacht]. 
• „Ich fänds cool wenn da noch ein paar mehr [Bewertungen] wären“ [Bezieht sich auf eine Bar mit 
nur zwei Kommentaren] 
• „Ich guck mir  halt auch immer im Internet gerne irgendwelche Rezensionen an. Irgendeine 
Buchbeschreibung bei Amazon zum Beispiel, da kann man dann vergleichen“ 
• „So was persönliches wie hier ein Hostel , ein Hotel oder eine Bar oder sonstwas, dann hör ich 
erstmal gerne von verschiedenen Leuten was und nicht nur von dreien oder so und dann möchte 
ich gerne wissen was das für Leute sind. Dann kann ich das einschätzen, wenn das der gleich 
Typ Mensch ist wie ich. Also ich finde das sagt schon immer ein bißchen was aus [bezieht sich 
auf die Kontext-Informationen der Person von der eine Empfehlung stammt]“. 
Context Information about the User 
•  Was ich vielleicht auch noch gut finden würde wäre wenn ich dahinter das Alter sehen würde, 
wie alt die Leute sind. Weil, das finde ich dann immer sehr interessant. Wenn das so alte 
Schachteln sind wie ich [sie ist 25J.] dann haben die garantiert eine andere Meinung als z.B. 15-
jährige. Wenn eine 15-Jährige sagt das ist gut, dann finde ich das vielleicht gar nicht gut. 
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• Ein 50-jähriger der würde z.B. über so ein fast-food Ding wahrscheinlich eine viel schlechtere 
Meinung abgeben als jemand der halt bißchen junger ist und nicht so hohe Ansprüche hat.  
Direct Social Navigation 
• Willst du vielleicht jemanden anrufen? – Ne, das mag ich nicht, ich weiß nicht [lacht]. 
• Ich würde gerne was von den Leuten wissen bevor ich sie anrufe. Damit ich gleich wie? Wie ich 
mich melde, kann ich ‚Du‘ sagen oder ‚Sie‘. Der Beruf z.B. sagt ja schon was aus, wenn du weißt  
das jetzt eine Friseuse oder so, dann redest du ganz anders mit der als wenn da steht 
‚Deutschlehrerin‘. Einen Prof. Dr. sonstwas würde ich z.B. wahrscheinlich nicht anrufen, keine 
Ahnung.  Wenn da jetzt aber steht „Sabine, 23, Studentin“ dann würde ich sie anrufen, wenn sie 
sagt ich kann sie anrufen [bezieht sich auf die vorherige Zustimmung der Expert-Residents 
angerufen zu werden] 
• Würdest du vielleicht eine SMS an einen Prof. Dr. X schreiben? – Ich würde nie ne SMS an 
jemanden schreiben von dem ich vorher nichts weiß. Ich wüßte ja nicht wie ich ihn anrede, wie alt 
er ist, was er macht. Da schreib ich ja ganz anders den Text. Ich meine wenn er sowas anbietet 
[bezieht sich auf das Hinterlassen der Kontaktdaten], dann wird er ja trotz dessen dass er Prof. 
Dr. ist locker drauf sein. Mann hat da aber trotzdem noch so ein bißchen Respekt 
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Participant 4: Anne, Brisbane resident 
 
language English native speaker 
age group 18-25 
gender female 
relationship with the KGUV Never been there before 
owns a mobile phone for… > 4 years, uses mostly for SMS, phone calls 
uses the internet… Every day 
uses the internet on a mobile device… never 
 
Using the CityFlocks mobile phone application: 
• “So, it’s good now because there are only a couple of comments, but once you have like 50 
comments it will suck having to search and read more” 
• “Oh, they all put nice comments on, it would be good if some people would just be honest and 
say ‘this is crap’. – Well maybe these places are really good, and everybody thinks they’re good?  
– Okay, let’s just find something crap [keen to see if there are any negative comments on 
something]” 
• “So I think if I just keep on reading this and all I get is ‘It’s great, you can go shopping’. Do you 
know what I mean? Every place, people say it’s good. Would be funny though if somebody said 
it’s shit. I mean but it’s good to know like, that they write about the atmosphere and stuff. But 
maybe it’s more likely that people make comments if they like it [the place] than if they don’t” 
• “Oh, I wanna see the IGA, somebody told me it’s expensive, so let me check this out!” 
Context Information about the User 
• “Calling somebody and maybe interrupting him for simple questions like ‘do you know where I can 
get coffee’, that feels kind of rude” 
Direct Social Navigation 
• Making a call to an expert resident: “Hi my name is Anne, I am just calling cuz I am trying to use 
CityFlocks. Do you know where to go to get good coffee?” […the person she has called was just 
driving in traffic and could not really concentrate on the phone call] – “Ahm, oh that’s alright, I 
think I’ll ask someone else. Oh, sorry, that’s okay, thanks anyways! Bye” 
Then she hangs up and explaining what was going on:  “She was in traffic and couldn’t hear me. 
She said she’ll call me back, but I was like ‘no worries’ [because it was kind of awkward]”. 
• Was it awkward talking to this person? – Yeah, I felt like I had to apologize for calling, so I 
mentioned I was using CityFlocks. And then she was in traffic and couldn’t hear me, that was 
kinda awkward, and then she said she wanted to call me back and I thought no, it’s okay you 
don’t need to go through that much trouble, I was just gonna find out what is the coffee [at this 
place] like. You know what I mean? If she had to call me back, I would have feel bad making her 
to call me back. I mean when it was just about the bloody coffee I would just go, I mean it’s 3 
bucks. 
• “Yeah but maybe, if it was for something more important. Let’s say if I was gonna go to Fraser 
Island I would maybe call somebody to ask for details and which tour is good and stuff. And I 
think people would feel happier telling me about a bigger thing like that, rather than just ‘yeah 
they make good coffee, sometimes it’s a bit strong.’ And I would feel more comfortable asking a 
bigger question, I mean because it means more to me.” 
•  “I think I liked the comments better, because it’s kinda expensive to call people. I would be 
scared that they would be rude to me if I interrupted them. And if there’s some comments there, I 
can just check them. 
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Additional input 
• “And if I needed information, say ‘go golfing’, I mean I can read a comment about that, that’s 
great. But if I was gonna say how much it cost to hire golf equipment then I wouldn’t call the 
person, I would call the golfing place, right? I would feel much more comfortable with that” 
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Participant 5: Natasha, QUT PhD student 
 
language English as a second language 
age group 36-50 
gender female 
relationship with the KGUV Knows it very well, because she works there 
owns a mobile phone for… > 4 years, uses mostly for clock, SMS, phone calls 
uses the internet… Every day 
uses the internet on a mobile device… never 
 
Regarding the CityFlocks user comments: 
• “I think I would go for subway. Because they [the authors of the comments] haven’t complained 
about anything. There are some really dodgy subways but obviously this one is alright” 
• [After reading a comment…] “Oh fish-and-chips is thirteen bucks, that’s too much for me!” 
• “Yes [the user comments were helpful], I wasn’t sure about fish and chips in the beginning so it’s 
good to know that people tell you that the average amount that you pay is $ 12. That’s good to 
know, especially if you’re a student and don’t have much money. That was really helpful, a 
reason for me not to go there” 
• “Somebody complained about the sushi bar that they put mayonnaise in it, that’s gross, that’s 
why I said, alright, let’s go to subway then” 
Context Information about the User 
• “Well, I usually prefer to look at the comments before I annoy people, because they might say, oh 
I entered that in the system, just look it up” 
• “And even if they leave their number, well they’re busy people too, I guess and have jobs. So 
would rather check out the comments” 
Direct Social Navigation 
• You wanna call Amy [Amy was highlighted in the system as an expert resident],  just to make 
sure you have picked a good place? – “Probably no, I prefer to call people that I know. During the 
day, you know, people work, I don’t know. If I had the option to send an SMS, I would always go 
for the SMS” 
 
Other input 
• “Oh the Grey Gum Park sounds good to me. But I have no idea where it is. Can I look up 
directions? Because I don’t know which one that could be [there are several parks at the KGUV]” 
[looking at the list of expert residents]:  “But I only know one of these persons, so I just might 
send Helen an SMS and ask her where it is. I usually prefer these communication methods that 
don’t interrupt you and I am not in a hurry and I have time in this scenario, don’t I?” 
• “It doesn’t tell me the distance to this place. If there is an excellent coffee shop up the hill it might 
be worth while walking there. But if I am taking a client of mine over there, I would have to justify 
why we’re not taking the one just right next to here” 
• “I think if it just had a basic map, it would be great. Just to get an idea where the place is located” 
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Participant 6: Ronny, Brisbane resident 
 
language English as a second language 
age group 26-35 
gender male 
relationship with the KGUV Been there a couple of times but still pretty 
new to this area 
owns a mobile phone for… > 4 years, uses for SMS, phone calls 
uses the internet… Every day 
uses the internet on a mobile device… has used it a couple of times 
 
Regarding the CityFlocks user comments: 
• “Yeah, I do find it useful. Because I get all the information that is nice to be sitting there or I guess 
if there would be a busy street or something you know, people would say.” 
Context Information about the User 
• “It’s tricky, because if the information that I want is very important, like getting furniture you know 
and if I worried about the quality of the furniture then it’s a matter of trust, right. If I don’t know 
these people they don’t get a high trust rate in from myself. If I knew it was a friend or friend of a 
friend, I could calculate the trust rate somehow; that would help me with how much I can trust his 
opinion.” 
Direct Social Navigation 
• Would you also consider calling one of these people, you see this button, you just need to press it 
and it will connect you to them? – “Well I was just wondering if I only see comments from people 
that are in my phonebook” – No, it’s also contacts from strange people, people who live at the 
KGUV…  “No, I wouldn’t call them, no,  unless I know them”. 
Why not? – The people listed here have acknowledged that they’re happy to be contacted 
directly… - “No, I don’t know, I don’t think I would call them, because I don’t wanna bother people 
although they acknowledged I could call them” 
• “Ahm, I guess, if I was desperate, and the information that they provided is something I really 
wanna know but is not specific enough, then maybe. But I would have to be quite desperate to 
find out about that information you know. I would have to be kinda important to me or whatever” 
• “It’s just because calling random people about information which park they went to for example, I 
just wouldn’t do” 
• “So with information that is important to me I wouldn’t trust a person that I don’t know anyway. So 
it would have to be something, some information that I need, that is important to me but that’s 
kinda not very subjective, but rather objective, like need to find this park right now, so where do I 
find that park? I would call up that person and ask.” 
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Appendix J 
Code Example - login.php 
<?php 
include("../mysqlConnection.php"); 
 
$username = $_POST['username']; 
$password = $_POST['password']; 
$userId = ""; 
 
 
//sql-query: check if there the username/password combination exists 
$sql = "SELECT id FROM users WHERE username = '$username' and 
password = '$password';";  
 
$query = mysql_query($sql) or die ("Could not match data because 
".mysql_error()); 
 
$num_rows = mysql_num_rows($query); 
 
//if there is no such username/password combination 
if ($num_rows <= 0) {  
 
echo "Sorry, there is no such existing username/password 
combination...<br/>"; 
echo "<a href=login.html>Try again</a>"; 
 exit;  
} 
 
//if username/password is correct go to mainMenu.php 
else { 
 while ($fetch = mysql_fetch_array($query)){ 
  $userId = $fetch['id']; 
 } 
 setcookie("loggedin", "TRUE", time()+(1800), "/"); 
 setcookie("username", "$username", time()+(1800), "/"); 
 setcookie("userId", "$userId", time()+(1800), "/"); 
 header('location:../mainMenu.php'); 
} 
?> 
 
Code Example - checkLogin.php 
<?php 
  
 //if not logged in, or login cookie expired… 
 if (!isset($HTTP_COOKIE_VARS['loggedin'])) 
die("You are not logged in! Please <a href=\"login/login.html\">log 
in</a>"); 
 
//if still logged in, access granted 
 $username = $HTTP_COOKIE_VARS["username"]; 
 echo "You are logged in as $username."; 
 $userId = $HTTP_COOKIE_VARS['userId']; 
?> 
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Appendix K 
The CityFlocks database scheme written in the Database Definition Language (DDL) 
 
CREATE TABLE Users 
( 
 id INT(5) NOT NULL AUTO_INCREMENT, 
  
 username VARCHAR(100) UNIQUE, 
 password VARCHAR (100), 
 firstName VARCHAR(100), 
 lastName VARCHAR(100), 
 number VARCHAR(100), 
 street VARCHAR (100), 
 postcode VARCHAR(100), 
 city VARCHAR(100), 
 state VARCHAR(100), 
 country VARCHAR(100), 
 telephone VARCHAR(100), 
 mobile VARCHAR(100), 
 email VARCHAR(100), 
 pob VARCHAR(100), 
 gender VARCHAR(100), 
 age VARCHAR(100), 
 residentType VARCHAR(100), 
 residentSince VARCHAR(100), 
 kguvLocation VARCHAR(100), 
 dateLog VARCHAR (30), 
 
 PRIMARY KEY (id) 
); 
 
CREATE TABLE Groups 
( 
 id INT(5) NOT NULL AUTO_INCREMENT, 
 name VARCHAR(150) UNIQUE, 
 description VARCHAR(500), 
 dateLog VARCHAR (30), 
 isActive INT(1) DEFAULT 1, 
  
 PRIMARY KEY (id) 
); 
 
 
/* 
Each place is defined by a combination of its name and a pair of 
latitude/longitude coordinates. However, only the latitude/longitude 
attributes are UNIQUE, because there might be two places with the same 
name, but at different geographical locations. 
*/ 
CREATE TABLE Places 
( 
 id INT(5) NOT NULL AUTO_INCREMENT, 
 name VARCHAR(150) NOT NULL, 
Designing Mobile Systems for Social Navigation in Urban Public Spaces  
102 
 latitude VARCHAR(100) NOT NULL, 
 longitude VARCHAR (100) NOT NULL, 
 address VARCHAR(300), 
 country VARCHAR (100), 
 scope VARCHAR (20), 
 amount INT (5) DEFAULT 1, 
 dateLog VARCHAR (30), 
  
 PRIMARY KEY (id), 
 CONSTRAINT uniqueCoordinate UNIQUE (latitude, longitude) 
); 
 
CREATE TABLE Recommendations 
( 
 userId INT(5) NOT NULL, 
 placeId INT(5) NOT NULL, 
 livedHereFrom VARCHAR (20), 
 livedHereTill VARCHAR (20), 
 recommendation VARCHAR(1500), 
 publicAccess VARCHAR(10), 
 residentType VARCHAR(20), 
 rating INT(2), 
 dateLog VARCHAR (30), 
  
 PRIMARY KEY (userId, placeId), 
 FOREIGN KEY (userId) REFERENCES Users(id), 
 FOREIGN KEY (placeId) REFERENCES Places(id) 
); 
 
CREATE TABLE Tags 
( 
 id INT(5) NOT NULL AUTO_INCREMENT, 
 name VARCHAR(50) NOT NULL UNIQUE, 
 amount INT (5) DEFAULT 1, 
 isActive INT(1) DEFAULT 1, 
 dateLog VARCHAR (30), 
  
 PRIMARY KEY (id) 
); 
 
 
CREATE TABLE CommunicationMedium 
( 
 id INT(5) NOT NULL AUTO_INCREMENT, 
 name VARCHAR(50) NOT NULL UNIQUE, 
  
 PRIMARY KEY (id) 
); 
 
 
CREATE TABLE ContactWillingnessLinkages 
( 
 id INT(5) NOT NULL AUTO_INCREMENT, 
 userId INT(5) NOT NULL, 
 placeId INT(5) NOT NULL, 
 mediumId INT(5) NOT NULL, 
  
 PRIMARY KEY (id), 
 FOREIGN KEY (userId) REFERENCES Recommendations(userId), 
 FOREIGN KEY (placeId) REFERENCES Recommendations(placeId), 
 FOREIGN KEY (mediumId) REFERENCES CommunicationMedium(id) 
); 
 
 
CREATE TABLE RecommendationTagLinkages 
( 
 userId INT(5) NOT NULL, 
 placeId INT(5) NOT NULL, 
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 tagId INT(5) NOT NULL, 
  
 PRIMARY KEY (userId, placeId, tagId), 
 FOREIGN KEY (userId) REFERENCES Users(id), 
 FOREIGN KEY (placeId) REFERENCES Places(id), 
 FOREIGN KEY (tagId) REFERENCES Tags(id) 
); 
 
CREATE TABLE GroupUserLinkage 
( 
 id INT(5) NOT NULL AUTO_INCREMENT, 
 userId INT(5) NOT NULL, 
 groupId INT(5) NOT NULL, 
 
 PRIMARY KEY (id), 
 CONSTRAINT uniqueGroupUser UNIQUE (userId, groupId), 
 FOREIGN KEY (userId) REFERENCES Users(id), 
 FOREIGN KEY (groupId) REFERENCES Groups(id) 
); 
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Appendix L 
Code Example - hlViewController.js 
This JavaScript file connects the PHP/MySQL server backend with the frontend of the 
CityFlocks/HistoryLines application. It gets the data from the database in the JSON format 
(JavaScript Object Notation - a format used to serialize data before transmitting them over a 
network connection) and displays them on the GoogleMap interface. It is responsible for the 
color- and size coding of the pins, as well as the connection lines between them. Furthermore it 
manages their interactivity: When a user clicks on a pin, the relevant information gets displayed 
in the comment box next to the map. 
var map = null; 
var geocoder = null; 
var doublePlaces = new Array(); 
 
//called everytime the document is loaded 
function onLoad(langitude, longitude, zoom, scope) { 
  if (GBrowserIsCompatible()) { 
 map = new GMap2(document.getElementById("map")); 
 map.addControl(new GMapTypeControl()); 
 map.addControl(new GLargeMapControl()); 
 map.addControl(new GScaleControl()); 
 
 map.setCenter(new GLatLng(langitude, longitude), zoom); 
 //This script is used by both, CityFlocks and HistoryLines: 
//’global’ stands for the HistoryLines-View 
 if(scope == 'global'){ 
loadXMLDoc("hlViewSQLController.php?group=all&scope=global"); 
 } 
 //'local' stands for the CityFlocks View 
 if (scope == 'local'){ 
  loadXMLDoc("hlViewSQLController.php?group=all&scope=local"); 
 }  
  } 
} 
 
//AJAX function: calls a PHP script that queries the coordinates and user 
comments from the database and draws the information on the GoogleMap 
 function loadXMLDoc(url) { 
  req = false; 
  // branch for native XMLHttpRequest object (AJAX) 
  if(window.XMLHttpRequest) { 
   try { 
    req = new XMLHttpRequest(); 
 
   } catch(e) { 
    req = false; 
   } 
  // branch for IE/Windows ActiveX version 
  } else if(window.ActiveXObject) { 
   try { 
    req = new ActiveXObject("Msxml2.XMLHTTP"); 
   } catch(e) { 
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    try { 
   req = new ActiveXObject("Microsoft.XMLHTTP"); 
    } catch(e) { 
     req = false; 
    } 
   } 
  } 
  if(req) { 
   req.onreadystatechange = processReqChange; 
   req.open("GET", url, true); 
   req.send(null); 
  } 
 } 
  
 function processReqChange() { 
    if (req.readyState == 4) { 
        if (req.status == 200){ 
// only if HTTP-state = "OK" 
   var rows = eval( req.responseText ); 
  //clear map from previous markers 
   removeAllMarkers(map); 
  //unpack JSON data 
  if (rows[0].status == "ok"){ 
   var numberOfRows = -1; 
   for( r = 0; r < rows.length; r++ ){ 
    numberOfRows += 1; 
   } 
   var places = ""; 
    
   //Encode the GLatLng positions of all places for the 
GPolyline 
   var polylineEncoder = new PolylineEncoder(); 
   var points = new Array(); 
   var username1 = rows[0].username; 
   for (k = 0; k < rows.length; k++) {  
    var username2 = rows[k].username; 
    //if place has been tagged by the same user add 
point to old polyline-array, otherwise start new polyline (newArray...) 
    if (username1 == username2){ 
     points.push(new GLatLng(rows[k].latitude, 
rows[k].longitude)); 
    } else { 
     username1 = username2; 
     if (points.length > 1){ 
     //get a random color for each user 
      var color = getRandomColor(); 
      polyline = 
polylineEncoder.dpEncodeToGPolyline(points, color, '2'); 
     //draw polyline on map 
     map.addOverlay(polyline); 
     } 
    var points = new Array(); 
    points.push(new GLatLng(rows[k].latitude, 
rows[k].longitude)); 
    } 
   } 
   if (points.length > 1){ 
   //get a random color for each user 
   var color = getRandomColor(); 
   polyline = polylineEncoder.dpEncodeToGPolyline(points, 
color, '2'); 
   map.addOverlay(polyline); 
   } 
 
   //add meta-information to each marker before drawing it 
to the map 
     for( r = 0; r < rows.length; r++ ){ 
      addMarker(rows[r].username, 
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rows[r].placeId, rows[r].placename, rows[r].latitude, rows[r].longitude, 
rows[r].country, rows[r].placeAmount, rows[r].recommendation, 
rows[r].livedHereFrom, rows[r].livedHereTill, rows[r].residentType, 
rows[r].mobile, rows[r].telephone, rows[r].email, rows[r].sms); 
       
     places = places +  rows[r].placename + " | 
"; 
     
     } 
     
     var numberOfEntries =  'Number of 
HistoryLines found: ' + (numberOfRows + 1); 
     //print out a tag cloud of all submitted 
places 
     var headline = "The members of this group 
have been to following places: <br/>"; 
    
 document.getElementById("allPlaces").innerHTML = headline + places; 
  
   } 
    
   //if status not okay, or warning occured: 
   else if (rows[0].status == "failure"){ 
    if (rows[0].warning == "no data found!") 
     alert("Sorry, there are no historyLines 
for this group..."); 
    if (rows[0].warning == "error") 
     alert("transmission failure, try 
again..."); 
   } 
        } 
  else { 
            alert("There was a problem retrieving the XML data:\n" + 
req.statusText); 
        } 
   } 
 } 
  
  
 //add marker on map 
 function addMarker(username, placeId, placename, latitude, longitude, 
country, placeAmount, recommendation, livedHereFrom, livedHereTill, 
residentType, mobile, telephone, email, sms) { 
  var icon = new GIcon(); 
   
  //size-coding for pins: 
   //if there are more than one recommendations for this 
place => use big GIcon 
   if (placeAmount > 1){ 
    icon.image = "../../images/gIcons/big1.png"; 
    icon.shadow = 
"http://www.google.com/mapfiles/shadow50.png"; 
    icon.iconSize = new GSize(20, 34); 
    icon.shadowSize = new GSize(37, 34); 
    icon.iconAnchor = new GPoint(9, 34); 
    icon.infoWindowAnchor = new GPoint(9, 2); 
    icon.infoShadowAnchor = new GPoint(18, 25); 
   } 
  //if there is only one recommendation for this place => use 
small GIcon 
   else { 
    //icon.image = 
"http://labs.google.com/ridefinder/images/mm_20_blue.png"; 
    icon.image = "../../images/gIcons/" + 
residentType + ".png"; 
    icon.shadow = 
"http://labs.google.com/ridefinder/images/mm_20_shadow.png"; 
    icon.iconSize = new GSize(12, 20); 
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    icon.shadowSize = new GSize(22, 20); 
    icon.iconAnchor = new GPoint(6, 20); 
    icon.infoWindowAnchor = new GPoint(5, 1); 
   } 
 
  var point = new GLatLng(latitude, longitude); 
  var marker = new GMarker(point, icon); 
   
  //formatting and coloring the residentType: *what people have 
done at a place* 
   var temp = ""; 
   if (residentType == "work"){ temp = "<span 
style=\"color:#669900\">worked</span>"} 
   else if (residentType == "live"){ temp = "<span 
style=\"color:#FF9900\">lived</span>"} 
   else if (residentType == "play"){ temp = "<span 
style=\"color:#990099\">played</span>"} 
   else if (residentType == "study"){ temp = "<span 
style=\"color:#FF0000\">studied</span>"} 
   else if (residentType == "others"){ temp = "<span 
style=\"color:#0066CC\">been</span>"} 
   
   
  //formatting the contact willingness metainfo: *how do people 
want to be contacted* - direct social navigation: only show contact 
information if it has been selected by the information provider 
   var help = "<div class=contactHead>" + username + " has 
offered to provide personal advise via: </div>";  
   var mobileText = "<div class=contact>Mobile: " + mobile 
+ "</div>"; 
   var smsOnly = "<div class=contact>SMS: " + sms + 
"</div>"; 
   var mobileAndSMS = "<div class=contact>Mobile&amp;SMS: " 
+ mobile + "</div>"; 
   var telephoneText = "<div class=contact>Telephone: " + 
telephone + "</div>"; 
   var emailText = "<div class=contact>e-mail: " + email + 
"</div>"; 
    
   if (mobile == "" && sms == "") {mobileText = ""} 
   if (mobile == "" && sms != "") {mobileText = smsOnly} 
   if (mobile != "" && sms != "") {mobileText = 
mobileAndSMS} 
   if (telephone == "") {telephoneText = ""} 
   if (email == "") {emailText = ""} 
    
   if (mobile == "" && telephone == "" && email == ""){ 
    var help = ""; 
   } 
   
  // the html-variable contains the meta-information for each 
pin which are displayed in the comment-box once the user clicks on the 
pin 
  var html = "" 
   + "<div class=placename>" + placename + "</div>"  
   + "<div class=username>" + username + " has " + temp + " 
here<br/> from " + livedHereFrom + " till " + livedHereTill + "<br/> and 
says: </div>" 
   + "<div class=recommendation>" + recommendation + 
"</div>" 
   + help 
   + mobileText 
   + telephoneText 
   + emailText 
  ;  
  var divHTML = addDivHtml(html); 
  var placeInfoHtml =  addPlaceInfoHtml(html); 
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  //if there is more than one recommendation for the place, 
store recommendation in Array 
  var obj = new Object(); 
  obj["placeId"] = placeId; 
  obj["html"] = placeInfoHtml;    
  doublePlaces.push(obj); 
 
  GEvent.addListener(marker, 'click', function() { 
   var temp = ""; 
   for (i = 0; i < doublePlaces.length; i++) { 
    if (doublePlaces[i]["placeId"] == placeId){ 
     var temp = temp + doublePlaces[i]["html"]; 
    } 
   } 
   //display information in commentBox next to map 
   document.getElementById("commentBox").innerHTML = temp; 
  map.addOverlay(marker); 
 
 } 
  
 function removeAllMarkers(map){ 
  map.clearOverlays(); 
 } 
  
 function addDivHtml(html) { 
        html='<div class="addDivHtml">'+html+'</div>'; 
        return (html); 
 }  
  
 function addPlaceInfoHtml(html) { 
        html='<div class="placeInfoHtml">'+html+'</div>'; 
        return (html); 
 } 
  
 function getSelectedItem() { 
  len = document.form.groupList.length; 
  i = 0; 
  chosen = ""; 
  for (i = 0; i < len; i++) { 
   if (document.form.groupList[i].selected) { 
    chosen = document.form.groupList[i].value; 
   } 
  } 
  return chosen; 
 } 
 
Designing Mobile Systems for Social Navigation in Urban Public Spaces  
110 
 Designing Mobile Systems for Social Navigation in Urban Public Spaces 
111 
Figure Index 
Figure 1: Case Study - The Kelvin Grove Urban Village, a master planned community 
site 2km from the Central Business District in Brisbane, Australia [24] ................................. 3 
Figure 2: The proposed study is placed in an interdisciplinary field, embracing topics in 
Social Navigation, Mobile Spatial Interaction and Web 2.0 technology ................................. 9 
Figure 3: Folksonomy and geotagging enable a flexible organization and retrieval of 
pictures. .................................................................................................................................. 14 
Figure 4: The folksonomy paradigm, initially developed for information organization and 
retrieval on the web, can be used for organizing and retrieving places in the physical 
world ...................................................................................................................................... 15 
Figure 5: A community-driven urban information system: Residents upload individual 
location-based recommendations and organize them with folksonomy tags and 
geographic coordinates ........................................................................................................... 17 
Figure 6: A number of consecutive methods were selected to conclude and evaluate 
design and user interaction alternatives for social navigation on a mobile phone 
application .............................................................................................................................. 20 
Figure 7: Paper prototypes created with Photoshop were used to sketch first screen 
configurations in an early stage of the development process ................................................. 22 
Figure 8: The paper prototype enabled a quick and cheap evaluation and refinement of the 
mobile phone application’s screen flow ................................................................................. 23 
Figure 9: CityFlocks can either provide a list of user comments related to a specific urban 
location or set up a direct voice link allowing users to consult a local resident ..................... 25 
Figure 10: The user survey shows that KGUV residents hold specific knowledge that 
might be valuable for other residents and visitors, and that they are willing to share 
this knowledge. ...................................................................................................................... 29 
Figure 11: CityFlocks leverages the collective intelligence of local residents to provide 
urban information for mobile users ........................................................................................ 30 
Figure 12: Workflow of the CityFlocks system: three simple steps to gather urban 
information from local residents ............................................................................................ 31 
Figure 13: The system lists all relevant places to a particular tag ordered by the average 
user rating. The number of comments provides a hint for how significant the rating is. ....... 31 
Figure 14: Direct and indirect social navigation: CityFlocks allows users to read local 
residents’ comments or to set up a direct voice link / send an SMS if they have further 
questions ................................................................................................................................. 32 
Figure 15: The expert resident search function loads a list of local residents who are 
experts for things related to the respective search tag ............................................................ 32 
Figure 16: The workflow of the CityFlocks mobile client is divided into two search 
Designing Mobile Systems for Social Navigation in Urban Public Spaces  
112 
modules, one for location-based comments, and the other for expert residents. .................... 41 
Figure 17: A server side PHP script queries required information from the database and 
formats it appropriately for the client ..................................................................................... 42 
Figure 18: Separation of document content and document presentation enables flexible 
multichannel capabilities ........................................................................................................ 43 
Figure 19: Each user has to register and log in before using CityFlocks. This can be easily 
completed from the nominated mobile interface .................................................................... 45 
Figure 20: The CityFlocks database model leverages user-generated tags to organize its 
content and enable dynamic search requests ........................................................................... 48 
Figure 21: CityFlocks allows users to see other users’ tags. This helps people finding 
related places to one’s initial request. ..................................................................................... 49 
Figure 22: Expert residents can specify for each place individually if and how they wish 
to be contacted ........................................................................................................................ 50 
Figure 23: The relational data model for the CityFlocks database: An overview of all 
relations, their keys, attributes, and relationships. .................................................................. 52 
Figure 24: Sitemap: the web client contains a content management interface for 
CityFlocks as well as for HistoryLines, an ethnographical project using the CityFlocks 
technical infrastructure ............................................................................................................ 55 
Figure 25: Users select the place they refer to by setting a virtual pin on a map. A 
geocoding algorithm translates the position of the pin to latitude / longitude 
coordinates .............................................................................................................................. 57 
Figure 26: Besides the place coordinates, residents are, for example, asked to give a 
rating, write an according comment, and provide describing folksonomy tags for their 
entry ........................................................................................................................................ 57 
Figure 27: The AJAX-Live-Search widget provides on-the-fly matching with existing 
database entries, preventing inconsistent naming and misspelling of urban places. ............... 59 
Figure 28: An interactive Google Map interface provides a snapshot of all location-based 
comments submitted to the CityFlocks database .................................................................... 59 
Figure 29: Location-based inquiries: the CityFlocks backend system could be used for 
location based services on GPS enabled mobile phones ......................................................... 61 
Figure 30: HistoryLines maps the historical footprints of an urban community across 
cities, regions, states, and countries. Using short annotations people can share stories 
about their history. .................................................................................................................. 62 
Figure 31: The HistoryLines map with the focus on Australia: from the national 
perspective, most of KGUV residents come from the Australian east coast, rather than 
from the west coast. ................................................................................................................ 62 
 
 
 Designing Mobile Systems for Social Navigation in Urban Public Spaces 
113 
Table Index 
Table 1: Weekly project plan for this thesis from May to November 2007 .................................. 7 
 
Designing Mobile Systems for Social Navigation in Urban Public Spaces  
114 
 Designing Mobile Systems for Social Navigation in Urban Public Spaces 
115 
Contents of the Attached CD 
The attached CD contains the following folders and contents 
 
 
Database 
• Database Entity-Relationship Model (Microsoft Visio format) 
• Relational Database Model (XML format) 
• Database Scheme 
• A selection of user generated tags for places in the KGUV 
• A backup of the CityFlocks MySQL-database (from 12 November, 2007) 
Source Code 
• CityFlocks: Source code for the CityFlocks system 
• HistoryLines: Source code for the HistoryLines system 
• Mobile: Source code for specific features regarding the CityFlocks mobile client 
• Login: Source code of the login management for CityFlocks and HistoryLines 
• CSS: Stylesheets for CityFlocks, HistoryLines and the mobile client of CityFlocks 
• Images: Customized, color and size coded pins for the GoogleMaps mashup 
• mysqlConnection.php: Data (address, db-name, username and password) required for 
the connection to the CityFlocks database 
• serverSpecification.php: Specification of the server-URL where the service runs on 
(required by the GoogleMaps API) 
Focus Groups 
• Audio recordings of the Focus Group sessions 
o Session 1 - 23:00 minutes 
o Session 2 - 29:56 min 
• Text summary of the Focus Group sessions 
User Study 
• Handouts with use scenarios for the participants of the user study 
• KGUV print material used by the participants to solve the use scenarios in the user 
study 
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• Guideline for the follow-up interviews with the participants of the user study 
• Audio-recordings of the follow-up interviews 
• Text transcripts of the follow-up interviews 
Paper Forms 
• Paper based data input form for expert residents to sign up and submit content for the 
CityFlocks and HistoryLines service (ExpertResidents_DataInputForm.doc) 
• Guideline for the Focus Group sessions (FocusGroup_Guideline.doc) 
• User survey form (UserSurvey_Form.doc) 
Paper Prototype 
• Paper prototype models (PDF and Microsoft PowerPoint format) 
Graphics 
• Overview of the CityFlocks web and mobile client’s system architecture (Microsoft 
Visio format) 
Pictures 
• Pictures of the KGUV, paper prototypes and Focus Group sessions 
Online References 
• Collection of online references used in this thesis (PDF format) 
Publications 
• Electronic versions of the publications that formed parts of this thesis (PDF and 
Microsoft Word format) 
Press 
• Background information about the KGUV 
o KGUV – The Village Handbook 
o Information from the Department of Housing 
• Press Releases about CityFlocks and HistoryLines 
o Die Zeit Wissen – Die neue Heimat 
o QUT Creative Industries Research Projects 
Other 
• Project plan and milestones for this thesis from May to November 2007 (Microsoft 
Excel format) 
• Electronic version of this thesis (PDF and Microsoft Word format) 
• CityFlocks presentation (PDF and Microsoft PowerPoint format) 
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